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Portfolio Thesis Abstract 
 
Aims  
Research suggests that people with a learning disability have difficulty processing 
and interpreting facial expressions of emotion. Emotion recognition is a fundamental 
skill and impairment in this area may be related to a number of negative, social and 
functional outcomes including increased frequency of aggressive behaviour, failure 
of community-based placements and mental illness. This thesis therefore had three 
aims: to review systematically the evidence for the presence of emotion recognition 
impairments in adults with a learning disability compared with the non-learning 
disabled population; to evaluate the emotion specificity hypothesis (which states that 
people with a learning disability perform less well on emotion recognition tasks as a 
result of a specific impairment in emotion recognition competence) and to evaluate 
the relationship between cognitive processing style and emotion recognition in 
people with a learning disability.  
 
Methods 
The first paper is a systematic review of studies that compared the performance of 
adults with a learning disability with that of a non-learning disabled control group on 
tasks of facial emotion recognition. The second paper reports on an empirical study 
that compared the performance of adults with a learning disability (n = 23) with 
adults (n = 23) and children (n = 23) without learning disability on tasks of facial 
emotion recognition and control tasks. The third paper reports further results from 
the empirical study which looks at cognitive processing style of adults with a 
learning disability and non-learning disabled children and adults.  
 
Results  
The systematic review found that all of the included studies reported evidence to 
support the proposal that adults with a learning disability are relatively impaired in 
recognising facial expressions of emotion. There are significant limitations 




provide insight into the possible causes of emotion recognition deficits in this group 
of people.  
In the empirical study, adults with a learning disability were found to be relatively 
impaired on both emotion recognition and control tasks compared with both adult 
and child control groups. The availability of contextual information improved 
emotion recognition accuracy for adults with learning disability. The demands of the 
task also had an effect: identifying a target emotion from a choice of two images, 
rather than a choice of nine or naming the emotion also improved accuracy.  
Adults with learning disability were more likely to adopt a local processing style. A 
global processing style was associated with greater accuracy on the emotion 
recognition tasks.  
 
Conclusions 
Adults with learning disability are relatively impaired in facial emotion recognition 
when compared with non-learning disabled adults and children. This relative 
impairment was also evident on control tasks and therefore no evidence for the 
emotion specificity hypothesis was found. A number of issues in relation to future 
research are raised, specifically regarding the development of control tasks with 
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A number of studies have presented evidence to suggest that people with a learning 
disability have difficulty recognising and interpreting facial expressions of emotion. 
These studies varied considerably in terms of methodology, most notably in terms of 
the populations studied, and many studies have focused on groups of people with 
specific syndromes associated with learning disability. Studies have also used 
different emotion recognition materials and many did not compare the performance 




This review systematically examined the available literature on the ability of adults 
with a learning disability to recognise facial expressions of emotion. The review 
focused on studies that recruited only adult participants, that did not specifically 
recruit participants with co-morbid diagnoses of syndrome(s) related to learning 
disability and that directly compared the performance of adults with a learning 
disability with a group of people without a learning disability with the aim of 




Online database searches and searches of reference lists of selected papers led to the 
identification of nine papers that met eligibility criteria for review. These papers 
were assessed against pre-defined quality rating criteria and findings were 
synthesised.   
 
Results 
The majority of included studies were assessed as being of acceptable overall 
methodological quality. Two studies were given an overall rating of low quality. 




and not all studies used materials with established psychometric properties. All of the 
studies reported a relative impairment in emotion recognition for participants with a 
learning disability on at least some of the tasks administered. Calculation of effect 
sizes, where possible, suggested a large effect size for most significant results. 
However, two studies found that adults with a learning disability did not differ from 
a control group on some of the emotion recognition tasks administered.   
 
Conclusions 
There is evidence to suggest that adults with a learning disability are relatively 
impaired in recognising facial expressions of emotion, when compared with either 
adults or children without learning disability. Methodological variation between 
studies limits the extent to which any interpretations can be made as to the cause of 
impaired emotion recognition in adults with a learning disability.  
 
Keywords: 








 Impaired ability to recognise emotions can have a number of negative 
consequences. 
 The methodological quality of studies that have examined the emotion 
recognition capabilities of people with learning disability is varied. 
 There is evidence to suggest that adults with a learning disability demonstrate 
relative impairment in recognising facial emotions when compared with non-
learning disabled populations.  
 Further research is needed to establish the cause of emotion recognition 











1. Introduction  
 
The ability to identify and discriminate facial expressions of emotion in others has 
been studied in a wide range of clinical populations, including people with 
schizophrenia and depression, among other clinical groups (e.g. Edwards, Jackson & 
Pattinson, 2002; Leppänen, 2006). As a group, people with a learning disability are 
widely reported to have impairments in interpersonal and emotional functioning. It 
has been proposed that the ability to recognise and interpret facial expressions of 
emotion in others likely plays a fundamental role in the development of socio-
emotional competence (McKenzie, Matheson, McKaskie, Hamilton & Murray, 2001; 
Rojahn, Lederer & Tassé, 1995). As such, there has been a recent interest in 
examining the emotion recognition capabilities of adults and children with a learning 
disability. Much of the research in this area has focused on specific groups of people 
with diagnoses of specific syndromes associated with learning disability, most 
notably, people with autism spectrum disorder (e.g. Rump, Giovanelli, Minchew & 
Strauss, 2009). However, other studies have also examined emotion recognition in 
more heterogeneous groups of people with a learning disability of unknown 
aetiology (e.g. Gray, Fraser & Leudar, 1983). 
 
1.1 Learning disability: Syndrome-specific (behavioural phenotype) studies 
Behavioural phenotype research involves examining behavioural phenomena that are 
linked with specific genetic syndromes that are associated with learning disability, 
rather than research with people with learning disability of heterogeneous or 
unknown aetiology (Zaja & Rojahn, 2008). Syndrome-specific studies of emotion 
recognition ability within the learning disabled population have primarily focused on 
people with autism (e.g. Tager-Flusberg, 1999). However, research has also been 
carried out with other populations, including people with Williams syndrome (Plesa-
Skwerer, Faja & Schofield, 2006), Fragile X syndrome (Wishart, Cebula, Willis & 







1.1.1 Autism Spectrum Disorder 
That the emotion recognition capabilities of people with autism have received the 
greatest amount of attention in this area is perhaps unsurprising, given that autism 
was originally described as a ‘disorder of affective contact’ (Kanner, 1943) and that 
the current diagnostic criteria for autism spectrum disorder include items related to 
deficits in recognising and processing emotion (DSM-IV). However, a review of the 
research in this area reported inconsistent findings between studies. Some studies 
provided evidence to suggest that facial emotion recognition is intact in people with 
autism and others reported that people with autism are significantly impaired at 
recognising facial emotions (Harms, Martin & Wallace, 2010).  
 
1.1.2 Other syndrome-specific studies 
The majority of other studies of people with specific diagnoses involve comparing 
the emotion recognition abilities of different groups of people with intellectual 
disability of varying aetiology (Zaja & Rojahn, 2008). For example, Wishart et al., 
(2007) compared facial emotion recognition in individuals with Fragile X syndrome, 
Down syndrome, unspecified learning disability and typical development. They 
found that the group of people with Down syndrome made the most errors on an 
emotion matching task and the typically developing group made the fewest errors. 
The group of people with Fragile X syndrome and the unspecified learning disability 
group did not differ significantly from the typically developing group. Plesa-Skwerer 
et al. (2006) compared the performance of three participant groups: people with 
Williams syndrome, people with generic learning disability and typically developing 
participants on two commonly used measures of facial recognition. They found that 
the group of participants with Williams syndrome performed equally as well as the 
people with a learning disability on a measure of emotion identification. However, 
both groups had significantly lower scores than the group who were following a 
typical developmental trajectory.  
 
Zaja and Rojahn (2008) have highlighted that, to date, there is no compelling 
evidence to suggest that there may be significant differences in facial emotion 




However, as discussed by Wishart (2007), in a review, it may be that between-group 
differences are only noticeable when groups of people with different diagnoses are 
compared with groups of typically developing individuals. Further research in this 
area may be important in terms of helping to elucidate the extent and likely cause of 
emotion recognition impairment common to specific groups of people with learning 
disability.  
 
1.2 Learning disability of unknown aetiology 
A smaller body of research has focused on the emotion recognition abilities of people 
with learning disabilities without any syndrome-specific diagnosis. One of the first 
studies to examine the emotion recognition capabilities of people with a learning 
disability concluded that their performance did not differ significantly from that of 
psychiatric inpatients and college students (Levy, Orr & Rosenzweig, 1960). 
However, this study involved simply distinguishing emotions along a happiness-
unhappiness dimension and the stimulus materials used were pictures of the same 
female face, without any established psychometric properties. These factors might 
have had an impact on the findings of the study. Other, subsequent studies in this 
area have generally concluded that people with a learning disability of unknown 
aetiology are impaired in recognising facial emotional expressions. This is true for 
studies of children with a learning disability, adults with a learning disability and 
studies that have included a mixed sample of adults and children (McAlpine, Kendall 
& Singh, 1991; Rojahn, Rabold & Schneider, 1995; Xeromeritou, 1992).  
 
However, studies in this area vary significantly in terms of their methodology. For 
example, many studies did not recruit any comparison group of participants drawn 
from the general, non-learning disabled population (e.g. Gray et al., 1983; Simon, 
Rosen & Ponpipom, 1996). It is therefore difficult to draw any firm conclusions with 
regard to the presence and extent of any emotion recognition impairment, in 
comparison to the general population. Some studies recruited mixed-samples of 
participants, including participants with specific diagnoses related to learning 
disability (e.g. autism spectrum disorder, Garcia-Villamasir, Rojahn, Zaja & Jodra., 




Rojahn & Warren, 1997; Warren, 1992). Furthermore, the stimulus materials used 
for the emotion recognition tasks vary considerably between studies. Many studies 
used photo-based images of human faces (e.g. McAlpine et al., 1991; McAlpine, 
Singh, Kendall & Ellis, 1992). However, others have used cartoon-based stimuli, 
such as images of animals expressing different emotions (Weisman & Brosgole, 
1994; Matheson & Jahoda, 2005) or schematic line drawings of faces (e.g. McKenzie 
et al., 2001; Simon et al., 1996). Although the majority of studies used static images, 
some used moving images, such as videos of adults displaying different emotions 
(e.g. Moffatt, Hanley-Maxwell & Donnellan, 1995). Thus, the ecological validity of 
stimuli is rarely known and is likely to have varied between studies and may have 
had a resulting impact on the results obtained (Moore, 2001). These methodological 
variations make it difficult to draw any firm conclusions about the presence and 
extent of any emotion recognition impairment experienced by people with a learning 
disability. 
 
Nevertheless, there are two main, competing proposals that attempt to explain the 
observed emotion recognition deficits experienced by people with an intellectual 
disability. The first of these is that impaired performance on emotion recognition 
tasks is a reflection of a specific impairment in emotion-perception competence, 
which cannot be accounted for by cognitive-intellectual impairment (Emotion 
Specificity Hypothesis, Rojahn, Rabold & Schneider, 1995). The second proposal is 
that basic emotion perception is intact in people with an intellectual disability and, 
instead, poor performance on emotion recognition tasks is a consequence of poor IQ-
related information processing abilities (Moore, 2001). To date, no definitive 
evidence has been found to support either hypothesis and no studies have sought to 
examine whether any additional evidence can be found to support the emotion 
specificity hypothesis, following the study by Rojahn et al. (1995).  
 
1.3 Long-term effects of emotion recognition deficits 
More recently, studies have aimed to establish whether there might be any potential 
long-term implications of impaired emotion recognition for people with a learning 




causal relationship exists between emotion recognition impairment and later 
antisocial behaviour, some authors have examined this in exploratory, cross-sectional 
studies (Zaja & Rojahn, 2008). Matheson and Jahoda (2005) expanded upon earlier 
studies that used de-contextualised photographs of emotions by using stimuli that 
included both contextualised and de-contextualised images in order to determine 
whether exhibition of frequent, aggressive behaviour was associated with greater 
relative impairment in emotion recognition in people with learning disabilities. These 
authors found that the aggressive group of participants demonstrated poorer emotion 
recognition when greater contextual information was available, when compared with 
a nonaggressive group. No significant differences were found when de-
contextualised stimuli were used. However, Jahoda, Pert and Trower (2006) 
subsequently found that aggressive participants did not display a negative emotion 
bias in facial emotion recognition errors, in contrast with their hypothesis. Similarly, 
Woodcock and Rose (2007) found no evidence to suggest there was a relationship 
between self-reported anger levels and performance on facial emotion recognition 
tasks for people with a learning disability. Thus, although some evidence exists to 
support the idea that emotion recognition deficits may contribute to antisocial 
behaviour in groups of people with a learning disability, more recent research does 
not support this proposal and further studies are needed in this area (Zaja & Rojahn, 
2008).  
 
1.4 Previous reviews 
An initial review of emotion research in the area of learning disability was carried 
out by Rojahn, Lederer & Tassé (1995), who reviewed 21 experimental studies. They 
discussed the methodological characteristics of these studies, including 
demographics, design, task paradigms and emotion categories studied, among other 
variables. These authors also examined evidence regarding the potential relationship 
between emotion recognition ability and the degree of intellectual impairment, 
gender, chronological age and mental illness. The review included studies of both 
adults and children with learning disability and also included studies that recruited 
people with autism, provided they also recruited a group of participants with learning 




disability are impaired in emotion recognition when compared to developmentally 
normal individuals and that there is an association between emotion recognition 
ability and cognitive function, with greater levels of cognitive impairment associated 
with greater relative impairment in emotion recognition. Rojahn et al. (1995) also 
identified preliminary evidence to support the emotion specificity hypothesis. This 
evidence was drawn primarily from the main author’s own study (Rojahn, Rabold & 
Schneider, 1995) in which it was found that people with a learning disability were 
impaired on emotion recognition tasks compared with a mental age matched control 
group, but performed equally as well as the control participants on a control task that 
had no emotion recognition component. It was therefore proposed that the difficulties 
people with a learning disability have with processing visual affective information 
could not be explained by ‘mental’ age (i.e. cognitive-intellectual limitations) and 
instead were more likely to be the result of a specific deficit in recognising and 
interpreting facial expressions of emotion.   
 
A further literature review was carried out by Moore (2001) who reviewed the 
evidence for the specificity of emotion recognition deficits in people with a learning 
disability. The review provided detailed consideration of the information-processing 
demands of the different types of emotion recognition tasks used in studies in this 
area and concluded that the emotion specificity hypothesis was not supported by 
evidence from tasks involving identification of emotions. Rather, it was proposed 
instead that the observed impairments on other types of emotion recognition tasks 
shown by groups of people with learning disability could be explained by IQ-related 
factors that included deficits in memory, attention and imagination. Moore (2001) 
also highlighted the possible impact of using static emotion recognition task stimuli, 
with questionable ecological validity.  
 
Neither of the literature reviews described above was systematic in nature. That is, 
neither reported using a transparent, systematic search strategy nor rated the 
methodological quality of selected studies according to pre-defined quality appraisal 
criteria. These reviews therefore did not meet the current recommendations for 




for Reviews and Dissemination (CRD, 2009). Furthermore, the review by Moore 
(2001) focused primarily on evaluating the information processing demands of 
emotion recognition task paradigms used in different studies, and did not review the 
methodological quality of the studies per se.   
  
1.5 Systematic review rationale and aims 
The current systematic review aims to establish whether adults with a learning 
disability of unknown aetiology are impaired in recognising facial expressions of 
emotion, in comparison with the non-learning disabled population. Previous reviews 
in this area examined evidence from studies involving both adults and children with a 
learning disability (Moore, 2001, Rojahn, Lederer & Tassé, 1995). There is some 
evidence to suggest that, in typically-developing children, the ability to decode facial 
expressions of emotion improves throughout childhood and into adolescence 
(Thomas, De Bellis, Graham & LaBar, 2007; Vicari, Reilly, Pasqualetti, Vizzotto & 
Caltagirone, 2000). It is therefore possible that, if a similar pattern is present in 
children with a learning disability, studies with mixed samples of adults and children 
may provide an inaccurate estimate of the extent of any emotion recognition 
impairment. This is most likely to be the case for studies that do not include an 
adequate control group.  
 
The present review, therefore aims to improve upon the methodology of previous 
reviews by adhering closely to published guidelines for carrying out systematic 
reviews (e.g. CRD, 2009). Additionally, the current review aims to include more 
specific inclusion and exclusion criteria in order to control for confounding 
methodological characteristics between studies. These criteria include controlling for 
the potential impact of heterogeneous experimental groups that include participants 
with comorbidities or mixed samples of adults and children with a learning disability. 
The present review included only studies that recruited a comparison group against 
which the performance of the learning disability group could be evaluated. The aim 
is that this will allow for more definitive conclusions regarding the presence and 
extent of any emotion recognition impairment in adults with learning disability of 






The review was conducted based on guidance published by The Centre for Reviews 
and Dissemination (CRD, 2009 http://www.york.ac.uk/inst/crd/) for systematic 
review methodology and reporting. A systematic review protocol was developed 
prior to undertaking the review (Appendix 2). This protocol predefined the review 
question, inclusion and exclusion criteria, detailed the search strategy, data extraction 
and quality assessment processes and data synthesis and plans for dissemination of 
results.  
 
2.1 Inclusion and Exclusion Criteria 
Studies from any publication date were eligible for inclusion in the review. Only 
studies for which the abstract or full-text was available were included and conference 
abstracts, book chapters, book reviews and unpublished dissertations/theses were not 
eligible for inclusion in the review. Articles that were unavailable in English were 
excluded, due to a lack of resources to facilitate translation.  
 
Key inclusion criteria were based on the ‘PICOS’ framework (Population, 
Intervention, Comparators, Outcomes and Study Design; CRD, 2009):  
 
Population 
Studies were included if the participants included a group of adults (≥ 18years) who 
were described as having a learning disability (or equivalent term). 
 
Intervention 
Criteria required that the emotion recognition tasks used involved static, pictorial 
images (e.g. line drawings or photographs) that required identification of facial 
expressions of emotion. 
 
Comparisons 
Studies were eligible for inclusion in the review if at least one control group of 






Studies were included if they quantitatively evaluated responses to any emotion 
recognition task(s) that met the criteria discussed above. 
 
Study Design 
Eligible studies used a quantitative evaluative design. Single case descriptions and 
studies without any comparison/control group were excluded from the review.  
 




Table 1. Eligibility criteria for systematic review 
Inclusion Criteria Exclusion Criteria 
 
Participants with a learning disability 
 
Adults aged 18 years and above 
 




Article available in English 
 
All years considered 
 
Control group of participants without an 
LD included 
 
Emotion recognition task includes static, 










Experimental group is solely comprised 
of children with a learning disability 
 
Experimental group includes children 
with a learning disability and analyses 
carried out on group as a whole. 
 
Participants with specific syndromes 
related to learning disability are included  
(e.g. participants with Autism Spectrum 






Unpublished dissertations and theses 
 
Article unavailable in English 
 
Single case descriptions 
 
Study does not include any 
control/comparison group of participants 








2.2 Search Strategy 
The overall search process is illustrated diagrammatically in Figure 1, which is a 
flowchart based on the PRISMA statement (Moher, Liberati, Tetzlaff & Altman, 
2009).  
 
2.2.1 Database searches 
Keyword searches were conducted of the following electronic databases: Medline, 
CINAHL Plus, EMBASE, SCOPUS and PsychINFO using the search terms 
(learning disab* or intellectual disab* or mental retardation or intellectual 
impairment or developmental disab* or learning disorder or mental handicap) AND 
(emotion recognition or affect recognition or facial recognition or facial perception 
or facial expression) within the domains of title, abstract and keyword/subject 
heading. All publication years provided by the databases, up until the date of the 
search (9th April 2014) were included. A total of 2631 records were identified using 
this search strategy. Exact duplicate records were removed, and this reduced the 
number of records to 1970.   
 
Titles of the identified records were screened against the eligibility criteria and 
studies that were clearly irrelevant were excluded. The abstracts of the remaining 
studies (n = 107) were then screened according to the aforementioned eligibility 
criteria and this resulted in a further 79 articles being excluded. The reasons for 
excluding these articles are summarised in Figure 1. Full-text articles were obtained 
and reviewed for studies that were not excluded on the basis of abstract review. 
Those papers that were found to meet the eligibility criteria were included in the 
systematic review (n = 8).  
 
2.2.2 Reference list searches 
The reference lists of three previous, similar reviews were also manually searched in 
order to identify any relevant studies that may not have been identified by the 
database searches (Moore, 2001; Rojahn et al., 1995; Zaja & Rojahn, 2008). The 
reference lists of studies that were found to meet inclusion criteria were also 




screened for inclusion. One of these studies was subsequently found to meet 
inclusion criteria and was included in the review (Owen, Browning & Jones, 2001). 
 
2.2.3 Included studies 
Therefore, a total of nine studies, conducted between the years of 1987 and 2001 met 
the criteria for inclusion in the systematic review. A summary of the key findings 


















Total Records screened 
after (exact) duplicates 
removed 




n = 110 
Full-text articles assessed 
for eligibility 
 
n = 31 
Full-text articles included 
in systematic review 
 
n = 9 
Full-text articles excluded 
 
n = 22 
 
 No control group  
n = 18 
 Qualitative study  
n = 1 
 Mixed sample of 
adults and children    
n = 3 
 
Records excluded, with 
reasons 
 
n = 79 
 
 Not available in English 
n = 2 
 Irrelevant n = 50 
 Previously unidentified 
duplicates n = 23 
 Dissertations/theses    












reference lists of 
included studies) 
 
n = 3 
Excluded via Title  
 
n = 1863 
 
Records identified through 
database searching 
 
n = 2631 




2.3 Quality rating of studies 
Included studies were assessed using quality criteria which were devised based on 
guidance from The Centre for Reviews and Dissemination (CRD, 2009) and the 
Scottish Intercollegiate Guidelines Network’s guidance on systematic reviews, 
ANNEX-C (SIGN, 2014). Articles were rated on ten criteria from the following five 
categories: study design and risk of bias, outcome measures, quality of intervention, 
statistical issues and generalisability. 
 
A detailed rating procedure was used to assign each study with a quality rating score. 
This rating system was based on the Scottish Intercollegiate Guidelines Network’s 
guidelines for Cohort studies (SIGN, 2014). The following descriptors were assigned 
to each of the quality criteria: ‘well covered’, ‘adequately addressed’, ‘poorly 
addressed’, ‘not addressed’, ‘not reported’ and ‘not applicable’. Definitions were 
created for each descriptor within each of the quality criteria, in order to inform the 










Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 













affected by the 
movements 




















scores between  
56 - 73.  
 
  















Coloured photographs of adults and 
children displaying six emotions 
along with labels of each emotion 
(developed by Mazurski and Bond, 
1993).  
Participants were shown the six 
child photographs, with the 
corresponding emotion label under 
each photograph and told what the 
emotion was. Then asked to identify 
the corresponding adult photograph.  
Inter-rater agreement 92% - 100% 
Videotape task:  
Participants shown static images and 
asked to identify emotion shown, by 
choosing from emotion labels or 
pictorial representations (e.g. a 
snake and spider representing fear). 
12 displays that had 100% 
agreement for the type of emotion 
and at least 67% agreement that the 
emotion was average intensity.  
The learning disability 
group had significantly 
lower scores on the 
photographic task and 
the static videotape 
task than the control 
group  









Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 













show deficits in the 




n = 6 
 












n = 30 ‘mildly 
retarded’ and  




n = 60 children  
 
Age range:  
8 – 15 years 
 
Sex:  










Four sets of six photos selected from 
original set developed and validated 
by Ekman and Friesen (1975). Black 
and white photos depicting each of 
the six basic emotions (happy, sad, 
angry, disgust, fear and surprise). 
 
For each set, 6 photos shown and 
short story read, stating a specific 
emotion. Participant then asked to 
point to the face that shows that 
emotion.  
 
Inter-rater reliability check on 25% 
of responses. (99.5%). 
 
No relationship 
between age or IQ and 




of children without LD 
(77%) was superior to 




recognised by both 
groups.  
 
The child group were 
significantly better at 
recognising the other 
five emotions than the 










Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 





To examine the 
ability of adults 
with learning 




emotional states in 
young children 
with and without 
learning disability.   
n = 32.  
 
Age range: 















Mean IQ 54.4 
(range 31 - 72).  
n = 23.  
 
Age range: 














2 sets of slides of 32 images: 
(i) 'retarded children'  
(ii) 'nonretarded children'  
 
For each set, participants asked to 
identify the emotions displayed in 
the slides using only the labels 
'happy, sad, mad or just okay'. 
 
Set (i): Authors created the set of 
images of 'retarded children' 
showing different mood states 
(happiness, anger, sadness, 
neutrality). Included images were 
ones with at least 75% level of 
agreement among 50 judges 
regarding what emotion displayed 
was. 
 
Set (ii): slides used in 2 previous 
studies. Show 8 children aged 4-5 
years expressing four emotional 
states (happiness, anger, sadness, 
neutrality). 
Adults without LD 
were more accurate 
than the adults with LD 
in identifying all 
images, other than 
sadness. 
 
Adults with LD were 




Adults with LD 
confused sadness and 
anger most often.  
Happiness was easiest 
to identify, for both 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 






To investigate the 
extent of the 
emotion 
recognition deficit 
in a large sample 
of children and 
adults at all levels 
of ‘retardation’, 
compared with a 
group of children 
without any 
disability. 




(mean 33 yrs.)  
 
Sex: 

















n = 128 children  
 
Age range: 
5 – 6 yrs. and  
8 – 13yrs  
(mean 9.5yrs) 
Sex:  







school and a 
junior high 
school.  
Six sets of photographs depicting 
the 6 basic emotions (36 total): 
enlargements of a set of photographs 
developed and normed by Ekman & 
Freisen (1975). 
 
Emotion recognition task: 
Participants were required to 
identify one photograph from a set 
of six that included the target 
emotion. Participants were read 
short stories in a random order (e.g. 
“If a person was given a present 
they had always wanted for their 
birthday……..can you show me the 





Less than 1% of 
control group (school 
children), but 80% of 
adults with LD 
incorrectly recognised 
50% or fewer of the 
pictured emotions.  
 
When only participants 
who demonstrated an 
understanding of the 6 
basic emotions on 
screening task were 
included, less than 1% 
of the control group 
but 66% of adults with 
LD incorrectly 
recognised 50% or 
fewer of the emotion 
pictures. 
 
As a group, adults with 
LD recognised disgust, 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 
Key results relevant to 
systematic review 
disability’.  approx. 46% of 
occasions, with 












further the ability 

































Chosen from a 
large pool of 
available 
subjects and 
matched with LD 
group on mental 
age and sex.  
Six sets of photographs portraying 
each of the six basic emotions: 
anger, disgust, fear, happiness, 
sadness and surprise (developed and 
normed by Ekman & Freisen, 1975).  
 
Emotion recognition task was used: 
Participants were required to 
identify one photograph from a set 
of six that included the target 
emotion. Participants were read 
short stories in a random order (e.g. 
“If a person was given a present 
they had always wanted for their 
birthday……..can you show me the 
face of the person who is happy?”) 
Adults with LD as a 
group were 
significantly less 
accurate in identifying 
all 6 emotions 
compared with mental 
age matched control 
group. 
 
Ability to recognise 
emotions was related 
to IQ: sadness, fear and 
disgust were 
significantly more 
difficult for ‘moderate’ 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 




 compared with ‘mild 






(2001)   
To compare the 
overall emotion 
recognition ability 
of individuals with 
a learning 
disability and 
children without a 
learning disability. 
n =68  
 
Age range:  
19-62 years 








No detail given. 
 
n = 18 ‘mild 
LD’,  
n = 48 moderate 
LD,  
n = 2 severe LD. 
 
 
n = 68 children 
 
Age range: 
3-11 years  









No detail given.   
Three sets of materials depicting six 
emotions (happy, sad, afraid, angry, 
bored and worried).  
- line drawings, photographs of the 
face only and photographs of 
emotions in context.  
For each set of materials, 
participants were asked to: 
(i) name the emotion,  
(ii) identify target emotion from a 
choice of six and from choice of 
two. 
LD group performed 
on emotion recognition 
tasks than mental age 
and sex matched 
controls, on all sets of 
materials. 
 
Both groups were more 
accurate on tasks 









‘Happy’ was easiest 
emotion to identify for 
both participant groups 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 
Key results relevant to 
systematic review 
was most difficult to 
identify for both 





To combine the 
categorical and 
dimensional 
approach to the 




abilities of adults 
with mild-
moderate learning 
disabilities across a 





memories) in terms 
of both emotion 
categories and 
emotion 













All classified as 
having mild-
moderate LD 
(IQ 45-74).  

















an LD Service. 
Ekman and Freisen (1976) 
photographs used for tests 1 and 2. 
 
Test 1 (Recognition of facial 
emotion: emotion categories): 
Photographs shown one at a time 
and participants were asked whether 
each picture showed a happy, sad, 
angry, afraid, surprised or disgusted 
expression.  
 
Test 2  (Recognition of facial 
emotion: emotion dimensions): 
Participants were asked to identify 
dimensions (is the feeling shown a 
pleasant (‘nice’) or unpleasant 
(‘nasty’) one/arousing (‘exciting’) or 
unarousing (‘calm’) one). 
 
Test 3 – not relevant to review 
criteria. 
Test 1: LD group had 
significantly lower 
scores than the control 
group. 
 
Test 2: No significant 
group differences in 
recognising the valence 
(pleasant-unpleasant) 
but LD group 
significantly lower 
scores on arousal 




Test 4: LD group had 
lower mean scores but 
difference only 
approached 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 
Key results relevant to 
systematic review 
dimensions.   
Test 4 (Recognition of emotion in 
stories: emotion categories) Twelve 
emotional stories, adapted from 
those developed by Stewart & Singh 
(1995). Participants were asked to 
identify which of the 6 emotions 
they would feel if the situation 
happened to them. 
 
Test 5 (Recognition of emotion in 
stories: emotion dimensions) 
– As in Test 4, but using emotion 




Test 5: No difference 




but LD group scored 
significantly lower on 





To test further the 
emotion specificity 
hypothesis, which 












7 male and 9 
female.  
 





n = 16  
 
Age range: 
6.5 - 12 years.  
Facial Discrimination Task: 
Comprises two subtasks: emotion 




Contains 40 black and white 
randomly sequenced photos of 
faces. Additionally, interspersed at 
On the emotion task, 
the LD group 
performed significantly 
less well than the child 
and adult control 
groups  
(p < 0.01), whereas the 
two control groups 







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 
Key results relevant to 
systematic review 
emotions which 
cannot fully be 










scores 40 - 70.  
 
Sex: 






















regular intervals are 5 cue cards, 
prompting subjects to rate their 
mood.  
Participants were required to 
indicate whether a given item 
depicted a happy face, sad face or a 
face that was neither happy nor sad. 
If the answer given was happy or 
sad, subject was required to decide 




Rojahn et al (1994) previously 
demonstrated that the tasks can be 
performed by people with ‘mild-
moderate’ LD. Mean retest 
reliability was .79 on emotion task 
and .63 on the age (control) task. 
 
different from one 
another.  
 
On the age task, the 
LD group and the child 
control group did not 
differ significantly but 
both performed less 
well than the adult 
control group  







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 
Key results relevant to 
systematic review 
Recruitment: 











the number of 
words used for 
verbal prompting 
in an affect 
recognition task 
has a negative 
impact on 
performance by 
people with a 
learning disability.  
n = 30  
 
Age range: 
21 - 44 years 
 
Sex: 












n = 15 children 
 
Age range: 
4 – 6 years 
 
Sex: 





age matched to 
mean mental age 
of LD group. 
Facial stimuli: 
Cartoon drawings of a bird, 
chipmunk and dog, each with a 
neutral, happy, sad and angry 
expression. Neutral drawings were 
used for screening purposes and the 
drawings with affective expressions 
were used throughout the 
experimental conditions. 
Participants were shown a happy, 
sad and angry drawing 
simultaneously on each trial. The 
three sets of faces (bird, chipmunk, 
and dog) were presented in blocks 
of 6 trials each and participants were 
asked to point to the happy, angry or 
sad face in each trial. 
 
No significant 
difference between the 
groups when asked 
directly to point to the 
picture showing a 
specific emotion (p = 
0.12). 
 
Vignettes: LD group 
performed significantly 
less well than control 
group only in the 
condition when long 
vignettes (with tag 
lines) were used  







Aims of study Participants with a 
learning disability 
(n, age, sex,  






(n, age, sex, how 
recruited) 
Emotion recognition measure(s)  
(relevant to systematic review) 
 





with family or in 
group homes. 
 
Test materials previously used with 
people with LD and young children 
without LD (Brosgole et al., 1986; 
Gioia & Brosgole, 1988). 
 
Vignettes:  
Same stimuli described above, but 
either a short or long vignette was 
read, with or without affective 




2.4 Quality of included studies 
An overview of the ratings assigned specifically to each study for each of the ten 
quality criteria are presented in Appendix 4. The rating scale used does not allow for 
direct comparison across studies; however the overall methodological quality of each 
study was rated according to the recommendations made by the SIGN guidelines for 
cohort studies (SIGN, 2014). These guidelines state that a rating of High Quality 
(++) should be assigned to studies where the majority of criteria are met and have 
little or no risk of bias. A rating of Acceptable (+) was assigned to studies that met 
most of the criteria, where there were some flaws in the study with an associated risk 
of bias. A rating of low quality (0) was assigned to studies where either most criteria 
were not met or the study had significant flaws related to key aspects of the study 
design (SIGN, 2014). Two studies were given a low quality rating (Maurer & 
Newbrough, 1987; Weisman & Brosgole, 1994). This was because these studies 
were rated as ‘poorly addressed’ on a number of the quality criteria, including the 
criterion that described the psychometric properties of the emotion recognition 
measures used. The remaining seven studies were rated as being of acceptable 
quality as they were assigned a rating of ‘adequately addressed’ for most of the 
quality criteria.  
 
Figure 2 shows the percentage of selected studies assigned a rating of ‘well covered’, 
‘adequately covered’ and ‘poorly covered/not covered’ for each of the pre-defined 
quality criteria. As shown by Figure 2, the quality criteria that were best met by the 
majority of studies included criteria that addressed whether the study had a clearly 
focused research question, issues related to sampling and the representative nature of 
participants and the inclusion of at least one appropriate control group. Studies varied 
in terms of the extent to which they met the quality criterion regarding the use of 
emotion recognition materials that have been previously used with people with 
learning disability and/or with acceptable psychometric properties. Quality criteria 
that were met less often by the majority of studies include the reporting of inclusion 
and exclusion criteria, giving detail about the criteria used to diagnose learning 




related to sample size and power was also less well met overall: several studies were 
underpowered and/or did not report detail regarding any power calculation. 
 























Well  covered Adequately addressed Poorly addressed/not covered
 
Figure 2. Percentage of studies assigned to each quality rating descriptor for each of the 
quality criteria. 
¹Quality Criteria 
1. The study addresses a clearly focused question, drawn from a theoretical model or previous research  
2.  Sampling: the characteristics of the participants are representative of the group being studied   
3.  Inclusion/exclusion criteria are reported and are appropriate in order to avoid confounds or bias  
4.  Participants: detail is given about the criteria used to diagnose learning disability    
5.  The study has an adequate control group 
6.  The emotion recognition measure used is reliable, valid and standardised 
7.   A control task is used 
8.  Inter-rater reliability is addressed 
9.   Sample size and power are adequate 
10. Appropriate analyses are carried out and confidence intervals, effect sizes and p-values are reported,  











3.1.1. Participant Characteristics 
The studies recruited a total of 458 adult participants with a learning disability. Two 
hundred and forty-three participants were reported to be male (58%) and 175 (42%) 
were female. One study did not provide any information about the sex of the 
participants (McAlpine et al., 1992).  
 
The reported age range of participants with a learning disability was 19 – 67 years. 
One study reported only the mean age and standard deviation of the participants (30 
years, SD 9.9; Owen et al., 2001) and two studies did not report any data regarding 
the age of the participants with a learning disability (McAlpine et al., 1992; Rojahn 
et al., 1995).  
 
3.1.2 Sampling  
Only one study provided information to suggest that their participants were a 
representative sample of the general population of people with learning disability of 
unknown origin (Weisman and Brosgole, 1994). Other included studies reported that 
the participants with a learning disability were recruited from a single source, such as 
a ‘sheltered workshop’ and, as such, they were likely to be a somewhat selected 
sample (e.g. Maurer & Newbrough, 1987; Leung & Singh, 1998; Rojahn et al., 
1995). Other studies included a small number of participants in the learning disability 
group whose level of functioning fell within the ‘borderline’ range of ability (i.e. 
full-scale IQ score > 70; Harwood et al., 1999; McAlpine et al., 1991; Owen et al., 
2001). A further study did not provide any information regarding the IQ range of 
participants (McAlpine et al., 1992) and another did not report detail about methods 







3.1.3 Diagnosis of Learning Disability 
The majority of included studies did not give any specific information regarding the 
diagnostic process for the participants in the learning disability group (Maurer & 
Newbrough, 1987; McAlpine et al., 1991; McAlpine et al., 1992; McKenzie et al., 
2001; Leung & Singh, 1998). The remaining four studies gave some information 
regarding the measures used to assess participants full-scale IQ and these were 
reported to be measures with well-established psychometric properties (e.g. Wechsler 
Adult Intelligence Scales).   
 
3.1.4 Inclusion/Exclusion Criteria 
The majority of included studies either did not make any reference to having any pre-
defined inclusion/exclusion criteria or the criteria used did not address relevant 
variables known to impact on emotion recognition ability (e.g. autism spectrum 
disorder, Harwood et al., 1999; Maurer & Newbrough, 1987; McAlpine et al., 1991; 
McAlpine et al., 1992; McKenzie et al., 2001; Leung & Singh, 1998). One study 
explicitly stated that a diagnosis of autism spectrum disorder was an exclusion 
criterion (Owen et al., 2001) and another made reference to exclusion criteria that 
included ‘no concurrent secondary diagnosis’ (Weisman & Brosgole, 1994). The 
study by Rojahn et al. (1995) had clearly defined exclusion criteria that addressed 
key variables known to have a potential impact on emotion recognition ability. 
 
3.1.5 Control Group(s) 
The nine selected studies recruited a total of 424 participants into control/comparison 
groups. Three studies recruited a comparison group that comprised adult participants, 
four studies recruited a comparison group comprising of child participants and two 
studies recruited both adult and child comparison groups.  
 
One hundred and seventy control participants were reported to be male (51%) and 
162 (49%) were reported to be female. One study (McAlpine et al., 1992) did not 
provide any information about the sex of the participants in the comparison group 
and one study simply stated that their adult comparison group were ‘matched’ with 




The reported age range of child participants was 3 – 15 years. The reported age range 
of participants in the adult comparison groups was 21 – 61 years. One study reported 
only the mean age and standard deviation of participants in the adult comparison 
group (36 years, SD 8.6, Owen et al., 2001). One study did not report any data 
regarding the age of the participants in the adult control group (Rojahn et al., 1995) 
and one study stated that the adult control group was ‘matched’ with the learning 
disability group, but did not give any specific detail (Harwood et al., 1999). 
 
 
3.2 Measures  
 
3.2.3 Emotion recognition task materials 
Most of the selected studies primarily used photograph-based images of human 
faces. Four of the nine selected studies selected images from a set of original 
photographs devised by Ekman and Friesen (1975, 1976; McAlpine et al., 1991; 
McAlpine et al., 1992; Owen et al., 2001; Leung & Singh, 1998).  In addition to 
using the photographic materials devised by Ekman and Friesen (1976), the study by 
Owen et al. (2001) also used a set of twelve emotional stories adapted from materials 
used by previous authors in a study of children with a learning disability (Stewart & 
Singh, 1995). The study by Rojahn et al. (1995) used a set of experimental tasks 
called the ‘Facial Discrimination Task’. The emotion recognition measure comprised 
40 black and white photographs of faces and had mean retest reliability of 0.79 
(Rojahn, Kroeger & McElwain, 1994).  
 
The studies that used the Ekman and Friesen (1976) photographic stimuli and the 
Rojahn et al. (1995) study were assigned a rating of well-covered for the associated 
quality criterion.  
 
Harwood et al. (1999) used photographic emotion recognition materials that were 
originally developed and used in a study by Mazurski and Bond (1993). These 
materials were coloured photographs of both adults and children and the photographs 




shown in the photograph was (92% - 100% agreement among a sample of 468 
University students).  
 
Maurer and Newbrough (1987) used photographic images of children with and 
without a learning disability displaying different emotions. The set of images of 
children without a learning disability were used in two previous studies (Felleman, 
Barden, Carlson, Rosenberg & Masters, 1983; Masters, Barden & Ford, 1979). The 
set of images of the children with a learning disability were created specifically for 
the study. Two hundred slides of children with a learning disability displaying 
spontaneous expressions and 200 slides of posed expressions were produced and 
shown to 50 ‘adult judges’. A 75% level of agreement among the 50 judges made a 
slide eligible for inclusion in the study. 
 
The study by McKenzie et al. (2001) also used photographic images of adults and 
children displaying various emotions, both with and without context. These images 
were obtained from ‘Color Cards: Emotions’ (1996) and ‘Color Cards: Sequencing 
Social Situations’ (1991). McKenzie et al. (2001) also used line drawing stimuli of 
faces depicting different emotions.  
 
In contrast with the other selected studies, all of which employed photographic based 
images of human faces, Weisman and Brosgole (1994) used cartoon drawings of a 
bird, chipmunk and a dog displaying various emotions. The cartoon images had been 
used in previous studies with children with and without learning disability, but no 
psychometric data was available. This study was therefore judged to poorly address 
the criterion related to the emotion recognition measures used.  
 
3.2.3 Emotion categories 
The included studies varied in terms of the type and range of emotions evaluated.  
The four studies that used selected photographs from the original set developed and 
validated by Ekman and Friesen (1975) included images that showed each of the six 
basic emotions: happiness, sadness, anger, disgust, fear and surprise (McAlpine et 




study by Harwood et al. (1999) also included photographs depicting these six 
emotions. McKenzie et al. (2001) also evaluated emotion recognition of six different 
emotion categories: happiness, sadness, anger, fear, boredom and worry.  
 
Two studies examined recognition of four emotion categories: happiness, sadness, 
anger and neutrality (Maurer & Newbrough, 1987; Weisman & Brosgole, 1994). The 
study by Rojahn et al. (1995) included only images of happy and sad expressions, in 
addition to images depicting a neutral expression. The study by Owen et al. (2001) 
also included tasks that required participants to classify emotion images along two 
different dimensions: pleasant - unpleasant and arousing - un-arousing.  
 
3.2.4 Emotion recognition task paradigms 
A variety of different task paradigms were used in the studies selected for inclusion 
and some studies used more than one task paradigm and different experimental 
procedures.  
 
Identification tasks were most commonly used. These tasks required participants to 
choose the image that showed a target emotion, from a choice of six images (e.g. 
McAlpine et al., 1991; McAlpine et al., 1992; McKenzie et al., 2001; Leung & 
Singh, 1998), from a choice of three images (Weisman & Brosgole, 1994) or from a 
choice of two images (McKenzie et al., 2001). Other studies used tasks that required 
participants to name the emotion shown, from a prescribed number of options (e.g. 
Harwood et al., 1999; Maurer & Newbrough, 1987; Owen et al., 2001; Rojahn, et al., 
1995) and some used matching tasks, where participants were shown an image 
depicting a specific emotion and were asked to find another image that displayed the 
same emotion (Harwood et al., 1999). 
 
3.2.5 Control Task(s) 
Only two of the selected studies included a control task (Rojahn et al., 1995; 
Harwood et al., 1999). Rojahn et al. (1995) used a control task as part of the ‘Facial 
Discrimination Task’ battery that comprised 40 black and white photographs of 




each photograph (‘old’ vs. ‘young’) and then to make a further judgement about 
whether the person was ‘a little’ old/young or ‘a lot’ old/young. Harwood et al. 
(1999) used a control task as a means of ensuring that any differences on the emotion 
tasks were not a result of task complexity or an inability to match items. The control 
task was matched with the emotion task in that both involved selection and/or 
matching images from a selection of six choices and also involved human faces. 
Participants were presented with six adults faces simultaneously and were then 
shown six identical photographs one at a time and were asked to match each face 
with the corresponding face, from the choice of six. Only those participants who 
scored 100% on the matching task were subsequently administered the emotion 
recognition tasks. 
 
3.3 Statistical Analyses 
With respect to the statistical analyses relevant to the present systematic review, all 
of the studies, with one exception (McAlpine et al., 1991), used analysis of variance 
(ANOVA). Some studies also carried out t-tests (Maurer & Newbrough, 1987; 
McKenzie et al., 2001; Owen et al., 2001). One study simply reported percentage 
correct scores for recognition of each emotion for the different participant groups 
(McAlpine et al., 1991). There was some variability in the detail of reporting of 
statistical analyses between the studies. None of the studies reported a power 
calculation that was used in order to pre-determine sample size.  
 
3.4 Key findings of selected studies 
All of the studies found that the adult participants with a learning disability displayed 
relative impairment on some, or all of the emotion recognition tasks administered, 
when compared with either adults or children without a learning disability, or with 
both. However, not all studies evaluated their findings statistically (Maurer & 
Newbrough, 1987; McAlpine et al., 1991). 
 
3.4.1 Null results 
Some studies found no significant difference between adults with a learning 




recognition tasks. Weisman and Brosgole (1994) found that participants with a 
learning disability performed less well than a group of child control participants on 
specific emotion recognition tasks that involved reading emotion-based vignettes. 
However, there were no significant differences between subgroups of participants 
with mild learning disability, moderate learning disability and the control group 
when a basic recognition task was administered (pointing to happy, sad or angry 
faces).  
 
Owen et al. (2001) found no significant difference between the two adult groups 
(learning disability and control group) when participants were asked to rate the 
valence of an emotion (i.e. pleasant - unpleasant). In the same study, although the 
learning disability group had lower mean scores on a story task in which participants 
were required to identify a photograph that showed the related emotion, the 
difference between the two groups only approached significance (p < 0.059).  
 
3.4.2 Age 
One study reported a significant relationship between age and emotion recognition 
task scores. McKenzie et al. (2001) found a significant, negative relationship 
between age and total score on emotion recognition tasks that involved labelling 
emotions, identifying from a choice of six and identifying from a choice of two for 
participants with a learning disability. A similar, positive relationship was found for 
participants in a child control group, on the same tasks. Conversely, one study 
reported no significant correlation between age and emotion recognition task scores 
for both the learning disability and child control group (Leung & Singh, 1998). No 
other studies reported any analyses of any relationship between age and emotion 
recognition task scores.  
 
3.4.3 IQ 
Five studies examined a potential relationship between IQ scores and emotion 
recognition task performance for participants with learning disability. Some studies 
reported poorer emotion recognition ability with decreasing IQ scores (McAlpine et 




statistically in one study (McAlpine et al., 1991). Weisman and Brosgole (1994) also 
found that IQ was negatively related to emotion recognition task score, but only for 
vignette-based emotion tasks. Leung and Singh (1998) reported no significant 
correlation between IQ and emotion recognition scores for participants with a 
learning disability. 
 
3.4.4 Specific emotions 
Six studies reported data regarding recognition scores for different emotions, 
specifically. Owen et al. (2001) found that the learning disability group were 
particularly impaired in recognising disgust, compared with other basic emotions. 
Maurer and Newbrough (1987) found that the learning disability group were 
significantly less accurate at identifying happiness, neutrality and anger than a 
control group, but that no significant difference was found for sadness. Leung and 
Singh (1998) found that the learning disability group had significant difficulty 
identifying sadness, anger, fear, disgust and surprise when compared to a child 
control group. Post-hoc error analyses, carried out by Rojahn et al. (1995) suggested 
that neutral expressions were the most difficult to rate, for the learning disability 
group, compared with happiness and sadness. McAlpine et al. (1991) did not 
compare the relative ability of people with a learning disability to recognise specific 
emotions statistically, but reported the proportion of occasions on which each group 
correctly identified each specific emotion. This suggested that the learning disability 
group were relatively impaired in recognising disgust, anger, sadness, surprise and 
fear.  
 
3.4.5 Effect Sizes 
None of the studies provided effect sizes for any significant findings. Therefore, 
where possible, effect sizes for relevant statistically significant findings in each study 
were calculated using Cohen’s d (mean 1 – mean 2/pooled standard deviation). 
Effect sizes were calculated for studies (n = 4) that provided an overall mean score 
and standard deviation (including those that reported mean % scores) on the emotion 
recognition task(s) for the learning disability and control group(s). The study by 




give any information regarding standard deviation of these scores. Leung and Singh 
(1998) and Maurer and Newbrough (1987) analysed data according to the percentage 
correct responses given for each emotion (happy, sad etc.) and did not provide 
standard deviations for these scores. The studies by McAlpine et al. (1991) and 
McAlpine et al. (1992) also reported results in relation to the number of correct 
scores for each emotion item, by group, but did similarly not provide information 
regarding standard deviation. Thus, effect sizes could not be calculated for these five 
studies. Effect sizes were calculated for significant results in the remaining four 







Table 3. Effect sizes for analyses of emotion recognition task performance. 
Study Data used to calculate effect size Control Group Effect size (Cohen’s d) Descriptor 
Rojahn et 
al. (1995) 
Mean overall scores on emotion task Adult and Child  
 
-1.28 (LD vs. Adult control group) 
-0.13 (LD vs. Child control group) 
Large 
Small 
Owen et al. 
(2001) 
Mean scores on: 
(i) recognition of emotion task (emotion categories) 
(ii) recognition of emotion task (emotion dimensions) 














Mean percentage correct identification scores for 











Mean scores on: 
 
1.Line Drawings Tasks: 
(i) labelling, 
(ii) choice from 6 
(iii) choice from 2 
 
2. Photos without context tasks: 
(i) labelling, 
(ii) choice from 6 
(iii) choice from 2 
 
3. Photos with context tasks 
(i) labelling 
(ii) choice from 6 






1(i) – 1.56 
1(ii) – 1.56 
1(iii) – 1.31 
 
 
2(i) – 0.91 
2(ii) – 0.90 
2(iii) – 0.84 
 
 
3(i) – 1.35 
3(ii) – 1.41 



















4.1 Main findings and comparison with extant literature 
This systematic review examined the relative ability of adults with learning disability 
to recognise facial expressions of emotion, compared with the non-learning disabled 
population. Overall, the results suggest that adults with a learning disability do 
demonstrate relative impairment in this ability. For those studies for which effect 
sizes could be calculated, these generally revealed a large effect size for most 
significant results. Unfortunately, effect sizes could only be calculated for less than 
50% of the selected papers, and the papers for which this was possible tended to be 
the papers that had smaller sample sizes and were underpowered. Despite the fact 
that the majority of studies reviewed found consistent evidence to suggest impaired 
emotion recognition is common to adults with a learning disability, the results should 
be interpreted with a degree of caution, due to the poor methodological strength of 
many of the included studies. Furthermore, it is difficult to draw any conclusions 
regarding the causes of any emotion recognition deficits in this population, due to the 
variety of methodologies employed by studies. That is, the included studies used 
different comparison populations (either chronological or mental age matched 
participants) and used different emotion recognition tasks, with varying degrees of 
validity and reliability. To date, there has not been any previous systematic review of 
the evidence in this area, and more recent studies have seen a shift towards 
attempting to determine both the likely cause and the potential long-term effects of 
impaired emotion recognition in people with learning disability. It was therefore felt 
important to first review existing evidence in order to confirm the very presence of 
this impairment in adults with a learning disability.  
 
A key methodological limitation of many of the included studies was a failure to 
include, or at least to report the inclusion of, detailed exclusion and inclusion criteria 
for the experimental groups. Therefore, for a significant proportion of included 
studies, it is unclear whether participants in the learning disability groups may have 
had comorbid diagnoses that are known to have a significant, detrimental impact on 
the ability to recognise emotions. These diagnoses include syndromes related to 
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learning disability, such as autism spectrum disorder and Down syndrome, in 
addition to diagnoses linked to mental health difficulties, including schizophrenia, 
major depressive disorder and dementia (e.g. Fernandez-Duque & Black, 2005; 
Harms et al., 2010; Kohler, Bilker, Hagendoom, Gur & Gur, 2000; Wishart, 2007).  
 
Moreover, only some of the studies used emotion recognition materials with well-
tested and established psychometric properties. The Pictures of Facial Affect, 
developed by Ekman (1975) and Ekman and Friesen (1976) were used in several 
studies and have demonstrated high levels of reliability and validity. The Facial 
Discrimination Task used by Rojahn et al. (1995) was also well-tested, with 
acceptable psychometric properties. However, other studies used a variety of 
different materials that have been less thoroughly evaluated. Moreover, no studies 
reported having examined the criterion validity of the emotion recognition materials 
used. Rojahn, Lederer and Tassé (1995), in their review, highlight the importance of 
such evaluations in terms of establishing the ecological validity of laboratory-based 
emotion recognition measures.  
 
Not all previous studies in this area made an attempt to recruit any control group 
against which the performance of the learning disability group could be compared. 
Therefore, that the selected studies included either a control group of children 
(‘mental age matched’) or adults (‘chronological age matched’) gives them a 
methodological advantage over several other studies in this area (e.g. Gray et al., 
1983; Walz & Benson, 1996). The results of the selected studies can therefore be 
viewed as more reliable than those of studies that fail to include developmentally-
normal comparison groups.  
 
The current review did not find any consistent evidence to provide support to neither 
the emotion specificity hypothesis (Rojahn et al., 1995), nor to the proposal that 
emotion recognition deficits in people with learning disability can be fully accounted 
for by cognitive-intellectual limitations (Moore, 2001). Although some studies that 
compared the impact of intellectual impairment on emotion recognition task 
performance reported that participants with higher IQ scores (i.e. those whose level 
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of ability fell within the ‘mild’ range of learning disability) performed better on 
emotion recognition tasks than those with lower IQ scores (i.e. ‘moderate learning 
disability, McAlpine et al., 1991; McAlpine et al., 1992; McKenzie et al., 2001), 
others found no significant relationship between the two (Leung & Singh, 1998). 
Thus, there is mixed evidence regarding the proposal that cognitive-intellectual 
impairment might account for the observed emotion recognition deficits. Other than 
the study by Rojahn et al. (1995), none of the selected studies included both a mental 
age matched control group of children in addition to a control task. Inclusion of a 
control task is key to demonstrating that people with a learning disability are not 
impaired at processing information that has no emotion recognition component, 
compared with mental age matched controls (Moore, 2001). Therefore, the studies 
included in this review that do not include any control task cannot provide any 
insight into the proposed ‘emotion specificity hypothesis as they are unable to 
directly compare performance on affective vs. non-affective tasks. Furthermore, the 
study by Rojahn et al. (1995) only evaluated response to happy, sad and neutral 
emotional expressions and therefore may not provide a comprehensive assessment of 
participants ability across the full spectrum of emotions. Thus, replication of the 
findings of the study by Rojahn et al. (1995) and further evaluation of the emotion 
specificity hypothesis is still pending (Zaja & Rojahn, 2008). 
 
4.2 Strengths of review 
Previous reviews in this area have included studies of both adults and children with 
learning disability (Moore, 2001; Rojahn et al., 1995). There is some evidence to 
suggest that children following a typical development trajectory may demonstrate 
improvement in emotion recognition capabilities throughout childhood and 
adolescence (e.g. Thomas et al., 2007). If this pattern is also present in children with 
a learning disability, this may confound the results of studies that include mixed 
experimental groups of both adults and children. Therefore, the inclusion of only 
studies evaluating the ability of adults with a learning disability to recognise 
emotions in the present review potentially allows more definitive conclusions about 
the presence of any impairment in this population to be drawn. 
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Additionally, the previous reviews by Rojahn et al. (1995) and Moore (2001) did not 
include a tool with which to appraise the quality of the literature selected for 
inclusion. A comprehensive search strategy was used for the present review and the 
use of a quality assessment tool was a relative strength that allowed for a more 
transparent comparison of, and focus upon, the methodological strength of selected 
studies.  
 
4.3 Limitations of review 
The present systematic review had a specific focus: to evaluate the impact of learning 
disability on the ability of adults to recognise facial expressions of emotion. This 
focus was selected following consideration of the known difficulties with social 
functioning frequently experienced by this population and the methodological 
variability of studies in this area. Only studies that included some form of 
comparison group were included in the present review and this resulted in the 
exclusion of some potentially relevant studies. However, given that studies in this 
area vary in terms of the emotion recognition measures used, it was felt that it would 
be difficult to accurately determine whether there was a relative impairment in the 
performance of the experimental group, if the study did not include any comparison 
group.  
 
It is recommended that a second researcher is involved in the data extraction and/or 
quality appraisal process in order to enhance reliability and reduce bias (CRD, 2009). 
However, this was not possible for the current review and must be considered a 
limitation.  
 
4.4 Implications for future research 
The present review provides evidence to indicate that adults with a learning disability 
are relatively impaired in their ability to recognise facial expressions of emotion. 
However, in order to establish the extent of this impairment and to begin to evaluate 
the potential reasons for which this impairment may exist, more methodologically 
sound studies are required. In practice, this should involve inclusion of both 
chronological and mental age matched control participants and adoption of strict 
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inclusion and exclusion criteria in order to minimise the potential impact of these 
known, confounding variables on performance on emotion recognition tasks.  
 
A further consideration for future research in this field lies in the selection of 
emotion recognition task materials and paradigms. The ecological validity of the 
materials used should be considered, and the use of schematic drawings of faces or 
cartoon pictures of non-human faces is not recommended (Moore, 2001). Most task 
paradigms used in studies to date have involved showing images of a face in 
isolation. Given that preliminary data exists to suggest that additional contextual 
information may enhance the ability of people with a learning disability to accurately 
recognise emotions, it may be appropriate to include both contextualised and non-
contextualised stimuli in future studies in order to further evaluate the potentially 
mediating role of context in emotion recognition in this group of people (e.g. 
McKenzie et al., 2001).  
 
4.5 Clinical implications 
Given that the findings of the reviewed studies generally suggest that adults with 
learning disability have difficulty with recognising and interpreting facial emotions, 
it is important to give due consideration to the potential clinical implications of this. 
Studies in this area, to date, have reported mixed results, with some finding evidence 
to suggest that impaired emotion recognition in this group may be linked to 
aggressive behaviours. Therefore, the role of emotion recognition ‘training’ 
programmes in terms of improving this ability and potentially reducing later 
antisocial behaviour warrant further evaluation. Future studies in this area should pay 
due attention to the methodological recommendations described above, particularly 
in terms of inclusion/exclusion criteria, use of appropriate comparisons groups and 
careful consideration of the emotion recognition measures employed in order to 




The current systematic review provides evidence to suggest that adults with learning 
disability are relatively impaired in facial emotion recognition, when compared with 
either adults or children from the general, non-learning disabled population. 
Methodological factors associated with the included studies do not allow any firm 
conclusions regarding the cause of these impairments to be made. Future research 
should seek to address the methodological limitations described above in order to 
attempt to further examine the potential cause of emotion recognition impairments, 
to establish the long-term impact of impaired emotion recognition in adults with 
learning disability and, in turn, to allow for tailored emotion recognition programmes 
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This study aimed to evaluate the emotion recognition abilities of adults with 
intellectual disability. Specifically, evidence for the emotion specificity hypothesis 
was examined, (Rojahn et al., 1995) and the impact of task paradigm and stimulus 
type on recognition accuracy was evaluated. 
 
Methods 
Adults with an intellectual disability and adults and children without intellectual 
disability completed facial emotion recognition and control tasks. Three sets of 
materials were used: line drawings, photographs without contextual information and 
photographs with context. Each set of pictures comprised three separate tasks: a 
naming task, recognition from a choice of nine and from a choice of two.  
 
Results 
The intellectual disability group had significantly lower mean overall scores on the 
emotion recognition tasks and control tasks than both control groups (P < 0.001 and 
P = 0.001, respectively). The availability of contextual information improved 
emotion recognition for the intellectual disability group, when compared with line 
drawing stimuli (P = 0.034). Identifying a target emotion from a choice of two was 
relatively easier for the intellectual disability group (P < 0.001).  
 
Conclusions 
Adults with an intellectual disability demonstrated relative impairment in recognising 
facial expressions of emotion compared with both adult and child control groups. 
This relative impairment was also evident on control tasks. Therefore, the study does 
not provide any evidence to support the emotion specificity hypothesis. However, 
further exploration of the hypothesis, using control tasks with established levels of 












The ability to recognise, label and interpret expression of emotion in others is a 
fundamental skill that is considered to be a key component of successful social 
interactions and relationships (Hext & Lunsky, 1997). Facial expression has been 
identified as one of the most important ways in which emotions are communicated 
and expressed to others (Ekman et al., 1972). It is generally accepted that people with 
learning disabilities have difficulties in recognising and identifying facial expressions 
of emotions. Early studies in this area that compared adults with and without 
intellectual disability found initial evidence to suggest that adults with an intellectual 
disability were significantly less accurate in recognising four facial expressions of 
emotion (Maurer & Newbrough, 1987). Subsequently, McAlpine et al. (1991) found 
that a large group of both adults and children with an intellectual disability 
performed less well on tasks of facial emotion recognition than their non-
intellectually impaired counterparts. A number of other further studies subsequently 
found further evidence to support the proposal that people with an intellectual 
disability are less adept at recognising facial expressions of emotion than their non-
disabled counterparts (e.g. Owen et al, 2001; Rojahn et al., 1995; Weisman & 
Brosgole, 1994).  
 
Several studies have found evidence to suggest that the ability to decode emotional 
expression of others plays a fundamental role in the development of socio-emotional 
competence (e.g. Hooker & Park, 2002; Leppänen & Hietanen, 2001). It therefore 
follows that emotion recognition deficits are likely to lead to socio-emotional 
vulnerabilities. There is evidence to suggest that poor social competence is related to 
many of the problems people with intellectual disability are reported to experience, 
perhaps to a greater extent than cognitive limitations (Rojahn, Lederer & Tassé, 
1995). For example, poor social skills were reported to be the cause of failure of 
placements within the community and the ability to maintain employment for people 
with intellectual disability (e.g. Best-Sigford et al., 1982; Martin et al., 1986). 
Moreover, in a cross-sectional study, Bandura (1986) found that individuals who had 
poorer emotion recognition skills tended to be viewed more negatively than those 
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with superior emotion recognition capabilities. More recently, some studies have 
found preliminary evidence that suggested difficulties with emotion recognition in 
people with learning disabilities may be linked to aggressive behaviour (Matheson & 
Jahoda, 2005). Rojahn et al. (1995) highlighted that the socio-emotional 
vulnerabilities associated with impaired emotion recognition skills could potentially 
result in an increased risk for mental illness in people with intellectual disability. 
They proposed that this could explain the increased incidence of severe emotional 
problems within the population of people with intellectual disability (e.g. Bouras & 
Drummond, 1992; Reiss & Rojahn, 1993). Therefore, given the potential, detrimental 
impact of emotion recognition deficits that likely result in impaired socio-emotional 
competence in people with an intellectual disability, research into the possible causes 
of this impairment is important in order to allow for effective, targeted interventions 
that aim to improve this fundamental skill with this group of people.  
 
Competing theories 
There are two main, competing proposals that attempt to explain why people with an 
intellectual disability are impaired in recognising facial expressions of emotion. The 
first proposal is that impaired performance on emotion recognition tasks is a 
reflection of a specific impairment in emotion-perception competence (emotion 
specificity hypothesis, Rojahn et al., 1995). The second proposal is that basic 
emotion perception is intact in people with an intellectual disability and, instead, that 
poor performance on emotion recognition tasks is a consequence of poor IQ-related 
information processing abilities (Moore, 2001). These two competing theories are 
discussed in turn, as follows.  
 
The emotion specificity hypothesis states that the cognitive-intellectual deficit in 
people with intellectual disability alone cannot fully explain the facial emotion 
recognition deficits observed in this group. Evidence for this hypothesis comes 
primarily from a study by Rojahn et al., (1995). These authors compared the 
performance of a group of adults with intellectual disability with that of a group of 
‘mental age matched’ children and a group of adults without any disability on an 
emotion recognition task and a control task, with equivalent task demands (age 
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estimation). They found that the group of adults with an intellectual disability were 
significantly impaired in recognising emotions (happy, sad and neutral expressions); 
in comparison with the group of mental age matched controls and that this 
impairment was not evident on a control task. Rojahn et al. (1995) concluded that 
their study provided credible evidence for the emotion-specificity hypothesis: that 
people with an intellectual disability have a specific impairment in recognising 
facially expressed emotions, which cannot be accounted for by their cognitive 
limitations. There are a number of methodological strengths associated with the 
study by Rojahn et al. (1995), in comparison with other studies in this area, most 
notably they recruited both adult and child control groups, included a control task 
and used validated emotion recognition materials. However, the materials used were 
black and white photographs of faces and may therefore have lacked ecological 
validity. Additionally, Moore (2001) highlighted that, closer examination of the 
results revealed that the group of people with an intellectual disability did not differ 
from the mental age matched control group in terms of their ability to rate happy  and 
sad faces. Rather, the group differences were determined by their ability to rate 
neutral expressions. Moore (2001) therefore highlighted that the only specific 
emotion recognition deficit observed in the study was in terms of rating faces with no 
emotional content (i.e. neutral expressions). It is possible that rating neutrality was 
particularly difficult for people with an intellectual disability. They might have 
believed that their primary task was to determine whether faces were happy or sad 
and may have lacked confidence in their ability to rate ambiguous stimuli (Moore, 
2001). Therefore, there may exist an alternative explanation for the findings of the 
study by Rojahn et al. (1995) that could question the validity of the emotion 
specificity hypothesis.  
 
It is proposed, however, that some other studies provided indirect evidence to 
support the emotion specificity hypothesis (e.g. Wishart et al., 2007; Williams et al., 
2005). These studies found evidence to suggest that groups of people with Down 
syndrome, Fragile X syndrome and unclassified intellectual disability performed less 
well on emotion recognition tasks than on control tasks with no emotion recognition 
component, compared with a typically developing group of participants. However, 
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these studies did not test the hypothesis statistically and therefore do not provide 
strong empirical support.  
 
Zaja and Rojahn (2008) highlighted the methodological considerations pertinent to 
any ‘credible’ emotion specificity hypothesis study: at least two groups of 
participants (individuals with an intellectual disability and ‘mental age-matched’, 
typically developing children) and two tasks of comparable complexity (i.e. one task 
of facial affect discrimination and one task that requires discrimination based on 
other facial cues). To date, no studies have attempted to replicate the study by 
Rojahn et al. (1995) and therefore further research in this area is warranted.  
 
In contrast to the emotion-specificity hypothesis, Moore (2001) proposed that 
emotion-perception capacities in people with intellectual disability are intact and, 
that poor IQ-related information processing ability may account for the observed 
impairments in emotion recognition. In support of this proposal, in a review, Moore 
(2001) highlighted a number of studies in which no significant differences between 
the emotion recognition capabilities of adults with an intellectual disability and 
mental-age matched children were found (e.g. Adams & Markham, 1991; Moore et 
al., 1997). These results tended to be found when more ‘basic’ emotion-perception 
tasks that made fewer demands on information-processing capabilities were used. 
According to Moore (2001) these findings suggest that emotion-recognition 
capacities may therefore be intact in people with an intellectual disability and that 
impaired performance on emotion recognition tasks is a reflection of the cognitive-
intellectual impairment associated with this group of people. Specifically, Moore 
(2001) proposed that impaired performance on emotion recognition tasks might 
reflect IQ-related deficits in memory and attention, in imagination and in processing 
static or ambiguous stimuli. 
 
Limitations of emotion recognition studies 
There are a number of limitations associated with studies of the emotion recognition 
capabilities of people with an intellectual disability that may impact upon the extent 
to which conclusions regarding the nature and origin of any observed impairment 
 64 
may be drawn. For example, much of the literature in this area has focussed on 
examining the emotion recognition capabilities of specific groups of people with an 
intellectual disability, such as those with Autism Spectrum Disorder (e.g. Feldman et 
al., 1993; Hobson et al., 1988) or Down syndrome (Hippolyte et al., 2008; Williams 
et al., 2005). Results from these studies cannot therefore be generalised to people 
with an intellectual disability of unknown aetiology, who comprise the vast majority 
of this group (Harris, 2006). Additionally, there are methodological considerations 
associated with some studies that have examined emotion recognition ability in 
people with an intellectual disability more generally. For example, some studies 
recruited a heterogeneous sample in which some participants had received a 
diagnosis of specific disorders known to be associated with impaired emotion 
recognition (e.g. people with Autism Spectrum Disorder, Garcia-Villamasir et al., 
2010) or did not control for other co-morbidities, such as schizophrenia, dementia or 
depression (Moore, 2001). Inclusion of participants with such co-morbid diagnoses 
that have a known impact on emotion recognition might therefore have resulted in an 
over-estimation of any observed emotion recognition impairment in people with an 
intellectual disability.  
 
Furthermore, studies have varied in terms of the stimulus materials used and the 
response methods required. Several studies have used black and white photographs 
of human faces, with the majority of these studies having used Ekman and Friesen’s 
(1976) Pictures of Facial Affect (Rojahn, Lederer & Tassé, 1995). However, other 
studies have used a series of photographs of the same young female (Levy et al., 
1960), have produced their own images (e.g. Maurer & Newbrough, 1987) or used 
cartoon stimuli (e.g. Brosgole et al., 1986). There is some evidence to suggest that 
emotion recognition accuracy is improved when photographs of human facial 
emotions are used, compared with comic strip stimuli or graphic representations 
(Lambert & Defays, 1978; Rojahn, Lederer & Tassé, 1995). Additionally, McKenzie 
et al. (2001) highlighted the importance of situational clues in communicating 
information about the emotions of others. These authors found that emotion 
recognition accuracy improved when adults with an intellectual disability were asked 
to identify emotions from a photograph with contextual information available, when 
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compared to line drawings; yet the majority of research in this area, to date, has been 
based upon studies that used either line drawings or simple black and white 
photographs of the face in isolation (Moore, 2001). Studies have also varied in terms 
of the task paradigms used. Some required participants to match a target stimulus to a 
response set, others involved identification of a target emotion from a number of 
distracters and others asked participants to rate the intensity of an emotion along a 
continuum. These tasks differed in terms of their relative complexity and it can 
therefore be difficult to determine the extent to which significant findings reflected 
impaired emotion recognition capabilities per se vs. the impact of IQ-related factors 
in people with intellectual disabilities. This is a particular issue in studies that did not 
employ any control task (Moore, 2001).  
 
Moreover, studies also differed in terms of the range of emotions evaluated: some 
studies examined only recognition of two basic emotions (happiness and sadness, 
e.g. Levy et al., 1960; Rojahn, Kroeger & McElwain., 1995; Rojahn et al., 1995) and 
others simultaneously examined recognition of eight emotions (Sogon & Izard, 
1985). Therefore, the extent to which the findings of these studies may generalise to 
the real-world experiences of people with learning disabilities is unclear.  
 
Including a control task can account for the potential effects of differences in 
information-processing capacities between groups of participants with and without 
intellectual disability (Zaja & Rojahn, 2008).  However, most studies in this area, to 
date, have not employed any control task, against which to compare performance on 
the emotion recognition tasks (e.g. Gray et al., 1983; Woodcock & Rose, 2007). 
Moreover, Moore (2001) highlighted that a single control task might not be sufficient 
to account for all IQ-related information processing factors. The control task and 
emotion recognition tasks must be of comparative complexity for a study to provide 
further evidence to support or refute the emotion specificity hypothesis. However, 
establishing whether the levels of abstraction required for a control task are similar to 
those involved in accurate recognition and identification of emotional state is an 
inherently complex task (Moore, 2001). 
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Aims of present study  
The present study aims to further evaluate the emotion specificity hypothesis, by 
replicating and expanding upon the study by Rojahn et al. (1995). Furthermore, the 
present study aims to overcome some of the methodological shortcomings associated 
with previous research, by including control tasks (i.e. tasks that are parallel versions 
of the emotion recognition tasks, that require processing of visual information and 
equivalent response methods, but without any emotion recognition component) and 
by including both chronological and mental age-matched control groups. Emotion 
recognition stimuli that cover a wide range of emotions and varied task paradigms 
are used in order to overcome the limitation of the study by Rojahn et al. (1995) that 
used only happy, sad and neutral expressions.  
 
The use of emotion recognition task stimuli with varying degrees of contextual 
information available also allows further examination of the impact of context on 
emotion recognition accuracy and aims to enhance the ecological validity of any 
significant findings. 
 
In relation to these aims, the following hypotheses are made: 
 
Further support for the emotion specificity hypothesis will be found, that is: 
1. (a) Adults with an intellectual disability will perform less well, overall, on 
emotion recognition tasks, compared with non-learning disabled 
chronological age matched adults. 
1. (b) Adults with an intellectual disability will perform less well, overall, on 
emotion recognition tasks, compared with a group of children, matched for 
‘mental age’. 
2. (a) Adults with an intellectual disability will perform less well overall on 
control tasks without any emotion recognition demands, compared with 
non-learning disabled, chronological age matched controls. 
2. (b) Adults with an intellectual disability will not differ significantly on 
control tasks, without any emotion recognition demands, compared with 
‘mental age’ matched child controls.  
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It is also hypothesised that: 
3. (a) The type of stimuli used (i.e. line drawings, photographs with and without 
context) will effect performance on emotion recognition tasks.  
3. (b) The type of stimuli used (i.e. line drawings, photographs with and without 
context) will effect performance on control tasks. 
4. (a) The type of task paradigm used (i.e. naming, recognition from a choice of 
nine or a choice of two options) will effect performance on emotion 
recognition tasks. 
        4.  (b) The type of task paradigm used (i.e. naming, recognition from a choice of 





Three groups of participants were recruited into the study: 
 
1. Participants with an intellectual disability (ID, n = 23) 
2. A group of children, who were recruited as a ‘mental age’ matched control 
group (‘child control group’, n = 23).  
3. A control group of adult participants who did not differ significantly from the 
intellectual disability group with respect to age and sex (‘adult control group’, 
n = 23). 
 
 
Inclusion and Exclusion Criteria 
Inclusion and exclusion criteria for each participant group are presented in Table 1 
and are discussed in further detail in the ‘recruitment’ section.  
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Table 1. Inclusion and exclusion criteria for each of the three participant groups. 






disability (i.e. full-scale IQ score < 
70; impairment in two or more 
areas of adaptive functioning and 
onset before age 18) 
 
Adequate verbal communication 
to perform tasks 
 
Able to consent to participate in 
the study 
 
Known major psychiatric 
disorder (including 








Comorbid diagnosis (e.g. of 
Autism Spectrum Disorder 
or Down Syndrome). 
 
Child Control Group Adequate verbal communication 
to perform tasks 
 
Able to consent to participate in 
the study and no parental 




disability or other 
developmental disorder 
 





Adult Control Group Able to consent to participate in 
the study 
 
Major psychiatric or 
neurological disorder 








A power calculation was calculated to establish the sample size necessary to achieve 
statistical power on the basis of a 3-group ANOVA being carried out. Previous 
studies that tested the emotion specificity hypothesis both directly and indirectly 
found effect sizes that varied from medium - large (Rojahn et al., 1995; Wishart et 
al., 2007; Williams et al., 2005). According to Cohen (1992), if a medium-large 
effect size is assumed, a 3-group ANOVA with a power of 0.8 and α = 0.05 requires 
30 participants to be recruited into each group. If a large effect size is assumed, the 




Participants with an intellectual disability  
The group of participants with an ID were recruited from Community Learning 
Disability Teams in the local area and the Learning Disabilities Forensic Service. All 
participants met the criteria for intellectual disability. That is, they had been assessed 
as having an IQ score of less than 70, using either the third or fourth edition of the 
Wechsler Adult Intelligence Scales (WAIS-III or WAIS-IV), had significant deficits 
in at least two areas of adaptive functioning and these deficits had presented before 
the age of 18. 
 
Some participants in this group lived in the community, with varying degrees of 
support (n = 9). Other participants in this group were living in hospital 
accommodation at the time of recruitment (n = 14). Clinicians working within the 
teams were given information about the study and the inclusion/exclusion criteria 
and were asked to identify potential, eligible participants from their caseload and to 
provide them with information about the study (Appendix 6). Permission was sought 
for the researcher to contact the individual at a later date. Willing participants were 
contacted by telephone or in person and arrangements were made to meet with the 
researcher at a mutually convenient time. Participants who were hospital inpatients 
were seen either in their hospital accommodation or at a day service they attended. 
Participants who were living in the community were either seen at the same day 
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service, or in their home. Participants were encouraged to have someone they trusted 
and knew well present during testing. Informed consent was obtained from all 
participants, in the presence of a witness (Appendix 7). 
 
Child control group 
Participants in the child control group were recruited from After School Clubs in the 
local area. Information about the study was circulated to eligible children and their 
parents (Appendix 8) and informed consent from parents for their children’s 
participation was sought. The researcher (JLS) attended the school/After School Club 
and met with children on an individual basis to obtain assent from the child and 
administer the tasks (Appendix 9).  
 
Adult control group 
Potential participants in the adult control group were recruited from volunteers 
known to the research team (i.e. friends, family and colleagues), using a snowball 
sampling method. Contact was made via an email that gave detail about the study 
and asked participants to take part in the study via an online link. Individuals were 
informed that their participation would be taken as an indication of their consent and 
contact details for the researcher and an independent contact were given, in order to 
address any questions potential participants had. 
  
Ethical Approval 
Ethical approval to recruit the group of participants with an intellectual disability and 
the child control group was sought and granted by the NHS Research Ethics 
Committee (Appendix 10). Additionally, ethical approval to recruit children from 
schools and After School Clubs within the local area was sought and granted by the 
Education Department (Appendix 11). Ethical approval to recruit the adult control 
group was sought and granted by the University of Edinburgh's Health in Social 





Estimating cognitive ability: 
The Learning Disability Screening Questionnaire (LDSQ: McKenzie & Paxton, 
2006; Paxton et al., 2008) and Child and Adolescent Intellectual Disability Screening 
Questionnaire (CAIDS-Q: McKenzie et al., 2012) were completed for participants in 
the LD and child groups, respectively. These measures were completed using 
information from an informant who knew the participant well, e.g. teacher, support 
worker or healthcare professional. Each of the measures consists of seven yes/no 
items (e.g. ‘can the client/child read?’). Each item is scored 1 or 0 points, according 
to pre-defined scoring criteria and a percentage score is calculated. These measures 
have been found to correlate highly with IQ (P < 0.001) and have good specificity 
(85.5%) and sensitivity (96.7%). The available data on the correlation of the LDSQ 
and CAIDS-Q with the Full-Scale IQ scores on the Wechsler Intelligence Scales for 
Children (WISC) and the Wechsler Adult Intelligence Scales (WAIS), respectively, 
were used in order to calculate a regression equation that allowed estimated 
equivalent IQ scores for the two participant groups to be calculated, i.e. provided an 
estimation of ‘mental age’ for participants in the intellectual disability and child 
control groups. 
 
Emotion recognition measures: 
The ‘Feelings and Emotions’ assessment (McKenzie et al., 2001) was administered 
to all participants. This measure comprises three sets of materials depicting nine 
emotions: happy, sad, afraid, angry, bored, worried, surprised, disgust and a neutral 
expression.  
 
The three sets of materials consisted of:  
(i) Line drawings,  
(ii) Photographs of the face only (‘no context’), and  
(iii) Photographs of people displaying the emotion in context, e.g. someone 
looking scared holding a snake (‘with context’).  
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The line drawings were commissioned by one of the authors (KMcK) and the 
emotion photographs were sourced from Flickr (https://www.flickr.com/). All had a 
creative commons license that allowed their re-use.  
 
Each of the three sets of pictures comprised 3 separate tasks: 
 
(i) emotion naming/labelling,  
(ii) emotion recognition of target emotion from a choice of 9 
(iii) Emotion recognition of target emotion from a choice of 2. 
 
The emotion labelling task involved presenting participants with individual pictures 
depicting each of the nine emotions. Participants were asked to name the emotion 
shown in the picture. The first emotion recognition task involved presenting all nine 
emotion pictures simultaneously and the participant was asked to choose the picture 
that matched the target emotion, e.g. ‘Which picture shows a person who is scared?’  
In the second emotion recognition task, the participant was asked to identify the 
target emotion from a choice of two. Thus, the task demands were varied. All correct 
responses were given a score of one and were scored according to pre-defined 
scoring criteria. Total scores were calculated to give an overall correct score, as well 
as a total correct score for each task paradigm (naming, choice of 9 and choice of 2) 
and for each stimulus type (line drawings, photographs without context and 
photographs with context). 
 
The ‘Feelings and Emotions’ assessment was originally used in the studies by 
McKenzie et al. (2001). The assessment was revised to include expressions of 
disgust, surprise and neutrality. The pictures in the revised version of the Feelings 
and Emotions Assessment were initially piloted with a group of people who worked 
in the area of child development and/or intellectual disability and emotion research. 
The chosen pictures were subsequently piloted with a sample from the general 
population in order to determine the degree of agreement with respect to the 
emotions depicted in each picture. The percentage correct profiles were then 
compared with the profiles obtained for the original version of the ‘Feelings and 
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Emotions’ measures, in order to ensure they were broadly consistent. The measure 
has high levels of reliability, Cronbach’s α = .940.  
 
Control Tasks 
All participants also completed ‘control tasks’. These tasks were parallel versions of 
the emotion recognition tasks that did not involve any emotion recognition 
component and have been used by previous authors (e.g. McKenzie et al., 2001; 
Matheson & Jahoda, 2005). Participants were asked to identify features (i.e. eye/hair 
colour) of line drawings, basic photographs and photographs with more 
detail/context, using the same task paradigms as in the emotion recognition tasks 
(labelling and recognition from a choice of 9 and a choice of 2). These tasks were 
administered in order to control for the cognitive demands of the tasks and to 
therefore test the emotion specificity hypothesis. Responses were scored as described 
above for the emotion recognition tasks. The control tasks had similar high levels of 
reliability to the emotion recognition tasks, Cronbach’s α = .936. 
 
Procedure 
Participants in the adult control group completed an online version of the above-
described tasks, at a time convenient to them. The tasks were administered via 
Survey Monkey, a free online survey software and questionnaire tool. Completion of 
the online version of the tasks took around 30 minutes.  
 
Participants in both the intellectual disability and child control groups completed the 
tasks on a one-to-one basis with the researcher. The participant information sheet 
was reviewed and participants were encouraged to ask questions. Informed consent 
was obtained prior to completing the tasks. Images were presented on a laptop, in the 
form of a PowerPoint presentation and participant responses were recorded by the 
researcher on a response sheet (Appendix 12). Participants were encouraged to voice 
their responses, or point/gesture, as appropriate. Completion of the tasks in this way 
took up to 30 minutes. 
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Basic demographic information, including age and sex, was recorded for each 
participant and the LDSQ and CAIDS-Q completed for participants in the intellectual 





The Statistics Package for the Social Sciences (IBM SPSS Statistics 21.0) was used 
for all statistical analyses. Prior to undertaking statistical analyses, data were 
explored to identify any missing data and to determine whether the data met the 
criteria for parametric statistical analyses.  
 
Demographic information 
The demographic characteristics of each group are shown in Table 2. The intellectual 
disability and adult control group were well matched in terms of age. There were 
significantly more females recruited into the child control group compared with the 
other two participant groups. 
 
The intellectual disability group had a mean score of 68.3 (SD 7.7) on the Learning 
Disability Screening Questionnaire and the child control group had a mean score of 
74.2 (SD 9.4) on the Child and Adolescent Intellectual Disability Screening 
Questionnaire. There was a significant difference between these scores (P = 0.025).  
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Table 2. Demographic information for each participant group 
 Intellectual 
Disability 
Group (n = 23) 
Child Control 
Group  
(n = 23) 
Adult Control 
Group  




       Male 
















(25 – 61) 
10.4 (1.7) 





















Abbreviation: N/A, not applicable 
* based on Fisher’s Exact Test for sex and t-tests for age (comparing only ID group with Adult 
Control group) and comparison between LDSQ and CAIDS-Q scores 
¹ LDSQ = Learning Disability Screening Questionnaire (McKenzie & Paxton, 2006) 




Feelings & Emotions Assessment 
The means and standard deviations, along with the range, for the scores on the 
emotion and control tasks, stratified by task paradigm and stimulus type for each of 
the three participants groups are presented in Appendix 13. 
 
 
Main statistical analyses 
 
Analyses relevant to the emotion specificity hypothesis 
In order to establish whether there was any relationship between participant group 
(intellectual disability, adult and child control) and task type (emotion recognition 
and control), a 3(groups) x 2(task) two-way repeated measures ANOVA was carried 
out. Total overall scores on the emotion recognition and control tasks were entered as 
a within-subjects factor and participant group was a between-subjects factor. There 
was a significant Task x Group interaction, F(2,65) = 47.83, P < 0.001. In addition, 
there was a significant main effect of both task, F(1,65) = 635.38, P < 0.001 and 
group, F(2,65) = 41.95, P < 0.001. Further analyses were carried out and described as 
follows in order to test hypotheses 1(a), 1(b) and 2(a) and 2(b) by determining which 
groups differed from one another on which of the two tasks. An overview of the 
relative overall performance of the three participant groups on the emotion 
recognition and control tasks are shown in Table 3.  
 
Hypotheses 1(a) and 1(b)  
In order to test the hypotheses that adults with intellectual disability would perform 
less well on emotion recognition tasks than chronological and mental age matched, 
non-learning disabled controls, a one-way ANOVA was carried out to compare the 
relative overall performance of the three groups on the emotion recognition tasks. 
Group was the independent factor and the overall score on the emotion recognition 
tasks was the dependent variable. This analysis showed that the three groups differed 
significantly on the emotion recognition tasks, F(2,65) = 55.22, P < 0.001. 
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Therefore, subsequent post-hoc analyses were carried out using the Games-Howell 
procedure. This method was chosen because Levene’s test was significant; indicating 
that the assumption of homogeneity between groups might have been violated. The 
Games-Howell procedure is preferable in this instance (Field, 2012). These post-hoc 
tests revealed that, on the emotion tasks, the intellectual disability group performed 
significantly less well than both the adult and child control groups, P < 0.001, d = -
2.56 and P < 0.001, d = -1.97, respectively. The child control group also performed 
significantly less well than the adult control group on the emotion recognition tasks, 
P < 0.001, d = -1.30. 
 
Hypotheses 2(a) and 2(b) 
A one-way ANOVA was carried out in order to compare the relative overall 
performance of the three groups on the control tasks and to test the hypotheses that 
the adults with intellectual disability would perform less well on control tasks than 
the chronological age matched control group and would not differ significantly from 
the mental age matched control group. 
 
Group was the independent factor and the overall score on the control tasks was the 
dependent variable. This analysis showed that the three groups differed significantly 
on the control tasks, F(2,65) = 19.32, P < 0.001.  
 
Post-hoc analyses, using the Games-Howell procedure as described above, revealed 
that the intellectual disability group performed significantly less well than both the 
child (P = 0.001, d = -1.36) and adult control groups (P = 0.001, d = -1.25). There 
was no significant difference between the performance of the adult and child control 
groups on the control tasks, P = 0.176. 
 
Controlling for ‘mental age’ 
Given that the intellectual disability group had significantly lower estimated 
equivalent IQ scores than the child control group, in order to adjust for estimated 
equivalent IQ (as measured by the LDSQ and CAIDS-Q), the above described 
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hypotheses were tested further, controlling for the effect of differences in 
LDSQ/CAIDS-Q score.  
 
Univariate ANOVA, with overall emotion recognition score as the dependent 
variable, group as a fixed factor and LDSQ/CAIDS-Q score entered as a covariate 
revealed that the significant difference between the performance of the intellectual 
disability and child control groups remained, F(2,46) = 19.79, P < 0.001.  
 
A second univariate ANOVA, with overall control task score as the dependent 
variable, group as a fixed factor and LDSQ/CAIDS-Q score entered as a covariate 
similarly revealed that the significant difference between the performance of the two 




Table 3. Overview of results of pairwise comparisons of the intellectual disability, child and adult control groups on the emotion  
recognition and control tasks. 




ID vs Child ID vs Adult Child vs Adult 




























Adult 80.0 1.4 
* Effect size – Cohen’s d 
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Impact of stimulus type 
 
(i) Contextual information: Emotion Recognition (Hypothesis 3(a)) 
 
Intellectual disability group 
The intellectual disability group had a mean (SD) score of 15.5 (3.6) on the emotion 
recognition tasks that involved line drawings; 17.0 (4.6) on tasks that involved 
stimuli with no contextual information and 17.4 (4.6) on tasks that involved stimuli 
with contextual information available.  
 
A within-subjects ANOVA was carried out to test the hypothesis that the stimulus 
type used would have an effect on response accuracy on the emotion recognition 
tasks. There was a significant main effect of task type, F(2,42) = 4.708, P = 0.014. 
Pairwise comparisons showed that the intellectual disability group performed 
significantly better on the tasks that included contextual information, only when 
compared with tasks that used line drawings (P = 0.034, d = 0.46). No significant 
differences were found when comparing performance on tasks with context with 
tasks with no context (P = 1.00) and when comparing the ‘no context’ tasks with 
tasks that used line drawings (P = 0.066). 
 
Control Groups 
The child control group had a mean (SD) score of 20.8 (1.9) on the emotion 
recognition tasks that involved line drawings; 22.7 (2.1) on tasks that involved 
stimuli with no contextual information and 23.2 (1.7) on tasks that involved stimuli 
with contextual information available 
 
A significant main effect of task type was found when the analysis was repeated for 
the child control group F(2,44) = 11.763, P < 0.001. Post-hoc comparisons indicated 
that the child control group performed significantly less well on the tasks that 
involved line drawings, when compared with images both without context (P = 
0.010, d = -0.95) and with context (P < 0.001, d = -1.33). There was no significant 
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difference between the performance of the child control group on tasks with and 
without contextual information (P = 0.873). 
 
The adult control group had a mean (SD) score of 23.9 (0.3) on the emotion 
recognition tasks that involved line drawings; 24.4 (2.1) on tasks that involved 
stimuli with no contextual information and 23.8 (3.0) on tasks that involved stimuli 
with contextual information available. No significant main effect of task type was 
found in the model for the adult control group.  
 
An overview of the findings related to the differential performance of each of the 
three participant groups, dependent upon the stimuli used is presented in Table 4.  
 
 
Table 4. Overview of findings comparing the impact of stimulus type on emotion recognition 
task performance for each participant group 
Group Pairwise comparisons 
 
Line drawing vs ‘no 
context 
Line drawings vs ‘with 
context 
’no context’ vs ‘with 
context’ 
 p-value Effect size* p-value Effect size* p-value Effect size* 
ID 
 
0.066 N/A 0.034 -0.46 1.00 N/A 
Child 
 
0.010 -0.95 <0.001 -1.33 ns N/A 
Adult 
 
ns N/A Ns N/A ns N/A 
* Cohen’s d 
ns = not significant; N/A = not applicable. 
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(ii) Contextual information: Control Tasks (Hypothesis 3(b)) 
 
Intellectual disability group 
The intellectual disability group had mean (SD) scores of 25.0 (2.5) on the control 
tasks that involved line drawings, 23.1 (4.0) on the photographs without contextual 
information and 23.7 (3.5) on the photographs with additional detail/context shown. 
 
To test the hypothesis that stimulus type would have an effect on response accuracy 
on the control tasks, a within-subjects ANOVA was carried out, as described above. 
There was a significant main effect of task type, F(2,42) = 8.275, P = 0.001. Pairwise 
comparisons showed that the intellectual disability group performed significantly 
better on the control tasks that involved line drawings, compared with photographs 
without context (P = 0.013, d = 0.57 and compared with photographs with context (P 
= 0.050, d = 0.43). No significant differences were found when comparing 
performance on photographs with context with photographs with no context  
(P = 0.149). 
 
Control Groups 
The child control group had a mean (SD) score of 27.0 (0.2) on the control tasks that 
involved line drawings; 26.8 (0.5) on tasks that involved stimuli with no contextual 
information and 26.9 (0.3) on tasks that involved stimuli with additional 
detail/contextual information available.  
 
There was no significant main effect of task type in the model for the child control 
group, F(2,44) = 1.932, P = 0.157. 
 
The adult control group had a mean (SD) score of 27.0 (0.2) on the control tasks that 
involved line drawings; 26.6 (0.7) on tasks that involved stimuli with no contextual 
information and 26.5 (0.8) on tasks with contextualised stimuli.  
There was a significant main effect of task type in the model for the adult control 
group: F(2,44) = 1.406, P = 0.009. Adult control participants performed significantly 
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better on control tasks that involved line drawings compared with tasks that involved 





Impact of Task Paradigm  
(i) Task paradigm: Emotion recognition (Hypothesis 4(a)) 
 
Intellectual disability group 
The intellectual disability group had mean (SD) scores of 11.9 (3.5) on the emotion 
naming tasks; 14.1 (5.5) on tasks that involved identifying a target emotion from a 
choice of nine and 23.8 (3.5) on tasks that involved identification from a choice of 
two. 
 
A within-subjects ANOVA was carried out to test the hypothesis that task paradigm 
would impact response accuracy on the emotion recognition tasks. This illustrated a 
significant main effect of task type, F(2,42) = 175.075, P < 0.001. 
 
Post-hoc comparisons indicated that the intellectual disability group performed 
significantly better when asked to identify the target emotion from a choice of 2 
pictures compared with both naming the emotion (P < 0.001, d = 3.4) and when 
asked to identify the target from a choice of 9 pictures (P < 0.001, d = 2.10). The 
intellectual disability group also performed significantly more accurately when 
required to identify the target from a choice of 9 pictures compared with when asked 
to name the emotion in the picture (P = 0.025, d = 0.48). 
 
Control Groups 
The child control group had mean (SD) scores of 18.8 (1.8) on the emotion naming 
tasks and 21.4 (2.4) and 26.4 90.7) on the recognition from a choice of nine and a 
choice of two images, respectively. The adult control group had corresponding mean 
scores of 19.7 (2.9), 25.5 (2.1) and 26.9 (0.3) on the tasks that involved emotion 
naming, recognition from a choice of nine and from a choice of two images, 
respectively. 
 
A significant main effect of task type was found when the analysis was repeated for 
the child control group and the adults control group, F(2,44) = 153.496, P < 0.001 
and F(2,44) = 102.168, P < 0.001, respectively.  
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Post-hoc analyses for both groups indicated that participants performed better when 
asked to identify the target emotion from a choice of 2 images, compared with when 
asked to name the emotion (P < 0.001, d = 5.57 for the child control group and P < 
0.001, d = 3.49 for the adult control group) and when asked to identify the target 
emotion from a choice of 9 (p < 0.001, d = 2.83 for the child control group and P = 
0.012, d = 0.93 for the adult control group). 
 
An overview of the findings regarding the relative performance of the three 




Table 5. Overview of findings comparing the impact of task paradigm on emotion recognition 
task performance for each participant group 
Group Pairwise comparisons 
Naming vs Choice 9 Naming vs choice 2 Choice 9 vs Choice 2 
 p-value Effect size* p-value Effect size* p-value Effect size* 
ID 
 
0.025 -0.48 <0.001 -3.4 <0.001 -2.10 
Child 
 
ns N/A <0.001 -5.57 <0.001 -2.83 
Adult ns N/A <0.001 -3.49 0.012 -0.93 
*Cohen’s d  




(ii) Task Paradigm: Control Tasks (Hypothesis 4(b)) 
 
Intellectual disability group 
The intellectual disability group had a mean (SD) score of 23.6 (3.1) on tasks that 
required participants to name the hair or eye colour of stimulus images. On tasks that 
required identification of target hair/eye colour from a choice of 9 images and a 
choice of 2 images, the mean scores for this group were 22.7 (4.5) and 25.4 (2.1), 
respectively. 
 
The hypothesis that task paradigm would have an effect on response accuracy on the 
control tasks was tested using a within subjects ANOVA. This illustrated a 
significant main effect of task type, F(2,42) = 16.002, P < 0.001. 
 
Post-hoc comparisons indicated that the intellectual disability group performed 
significantly better when asked to identify hair/eye colour from a choice of 2 pictures 
compared with both naming the colour (P < 0.001, d = 0.68) and when asked to 
identify the target from a choice of 9 pictures (P = 0.001, d = 0.77). There was no 
significant difference between the performance of the intellectual disability group 
when asked to name the hair/eye colour compared with when asked to identify it 
from a choice of 9 images (P = 0.094) 
 
Control Groups 
The child control group had a mean (SD) score of 26.8 (0.5) on tasks that required 
participants to name the hair or eye colour of stimulus images. On tasks that required 
identification of target hair/eye colour from a choice of 9 images and a choice of 2 
images, the mean scores for the child control group were 26.9 (0.5) and 27.0 (0.0), 
respectively. 
 
The adult control group had corresponding mean scores of 26.3 (1.0) on naming 
tasks, 26.8 (0.6) on tasks the required selecting the correct response from a choice of 
9 and 27.0 (0.2) on tasks that required selecting from a choice of 2 images.  
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There was no significant effect of task paradigm in the model for the child control 
group, F(2,44) = 1.981, P = 0.150. 
 
There was a significant main effect of task paradigm in the model for the adult 
control group, F(2,44) = 6.626, P = 0.003. Planned comparisons revealed that adult 
control participants performed significantly better when asked to identify hair or eye 
colour from a choice of two images, compared with when asked to name the colour 
spontaneously (P = 0.013, d = 0.97). 
 
Further analyses relevant to the emotion specificity hypothesis 
As described, the control tasks on which the intellectual disability group performed 
with significantly greater comparative accuracy were those in which the stimuli used 
were line drawings and on control tasks that involved choosing the correct response 
from a choice of two options. Exploratory analyses were therefore carried out 
comparing the performance of the three participant groups on these sub-tasks. This 
was done in order to establish whether the performance of the intellectual disability 
group was equivalent to that of either control group on either of these two specific 
control tasks. If this was found to be the case, it was anticipated that further analyses 
comparing the performance of the three groups on the corresponding emotion 
recognition sub-tasks could be carried out. This would allow further evaluation of the 
emotion specificity hypothesis.  
 
Control tasks: Line drawings 
General linear modelling, with group as a fixed factor and total score on the line 
drawing control tasks as the dependent variable revealed a significant main effect of 
participant group: F(2,68) = 13.34, P < 0.001.  
 
Post hoc comparisons, using the Games-Howell procedure, as described previously, 
showed that the intellectual disability group performed significantly less well than 





Control tasks: Recognition from a choice of two response options 
General linear modelling, with group as a fixed factor and total score on the control 
task paradigm that involved identifying the correct response from a choice of two as 
a dependent variable revealed a significant main effect of participants group, F(2,68) 
= 13.71, P < 0.001.  
 
Post hoc analyses, as described above revealed that the intellectual disability group 
performed significantly less well than both the adult (P = 0.005) and child  
(P = 0.004) control groups.  
 
Therefore, the between-group differences remained when only the control tasks on 
which the intellectual disability group performed comparatively more accurately 
were included in the analyses. That is, the intellectual disability group performed 
significantly less well than the child control group on the control tasks that involved 
only line drawings and control tasks that required selecting a response from a choice 





This study aimed to further evaluate the ability of adults with intellectual disability to 
recognise and interpret facial expressions of emotion. Of particular interest was 
whether further evidence to support the emotion specificity hypothesis could be 
found. The study also evaluated the impact of task paradigm, emotion stimulus type 
and the amount of contextual information available on the ability of adults with 
intellectual disability to recognise facial emotional expressions.  
 
Emotion Specificity Hypothesis 
The group of participants with an intellectual disability demonstrated overall 
impairment in facial emotion recognition when compared with both an adult and 
child control group. This confirms previous, early findings in this area (Moore, 2001; 
Zaja & Rojahn, 2008). However, the intellectual disability group were also relatively 
impaired on a control task with no emotion recognition component, in comparison 
with both the adult and child control groups. This finding contradicts that of Rojahn 
et al. (1995) who found that, on a control task, the group of participants with 
intellectual disability performed equally as a child control group, recruited as a 
means of matching for ‘mental age’. These findings led them to conclude that the 
emotion specificity hypothesis for people with an intellectual disability was 
supported. Thus, the findings of the present study do not support the emotion 
specificity hypothesis.  
 
Although the present study aimed to replicate the study by Rojahn et al. (1995), there 
are several methodological differences that may, in part, account for the differences 
in findings between the two studies. Firstly, both the present study and the previous 
study included a control group of children that were recruited as a means of 
controlling for ‘mental age’. The inclusion of a child control group is a 
methodological advantage over several other studies in this area that either did not 
recruit any control group or only compared performance against adult participants 
without intellectual disability. However, the way in which the child participants were 
‘matched’ with the adults with an intellectual disability for mental age differed 
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between the two studies. Rojahn et al. (1995) matched the intellectual disability and 
child control groups according to scores on the Ravens Progressive Standard 
Matrices. The present study used IQ estimations produced by two screening 
questionnaires (LDSQ and CAIDS-Q for the intellectual disability and child 
participants groups, respectively). The LDSQ was initially devised by McKenzie and 
Paxton (2006) as a method of indicating whether or not someone is likely to meet the 
criteria for intellectual disability. It is a standardised measure with good reported 
levels of reliability and validity. The CAIDS-Q (McKenzie et al., 2012) is a parallel 
version of the LDSQ, for use with children and adolescents and is also a standardised 
measure with acceptable psychometric properties. These measures were chosen as a 
means of matching the intellectual disability and child control groups in the present 
study for two key reasons: use of a measure such as the Raven Standard Progressive 
Matrices test was felt to potentially make the time taken to complete the test battery 
too demanding and, as such, it was felt that this may make recruitment problematic. 
Secondly, measures used to match participants in previous studies, such as Raven’s 
Matrices or the Peabody Picture Vocabulary test, (Hobson et al., 1989; Rojahn et al., 
1995) measure receptive vocabulary and are primarily measures of verbal ability. 
Verbal function is only one facet of overall ability and therefore, matching on the 
screening questionnaires, which have been shown to predict overall IQ, was felt 
preferable. 
 
In both the present study and the Rojahn et al. (1995) study, the child control group 
scored significantly higher than the intellectual disability group on the matching 
measures. Therefore, it is possible that the child control group may have 
outperformed the intellectual disability group on the emotion recognition measures 
and/or the control tasks as the group had a higher overall ‘mental age’. However, 
Rojahn et al. (1995) reported that the significant task x group interaction held, when 
the analysis was repeated for these two groups, using analysis of covariance, with 
Raven Standard Progressive Matrices Test score entered as a covariate. They 
therefore concluded that, although group differences in visuo-spatial reasoning may 
have explained the variance in the main effects found in their primary analysis, they 
did not account for the performance differences that were critical to the support of 
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the emotion specificity hypothesis (i.e. the significant task x group interaction). 
Similarly, when the performance of the three participant groups in the present study 
was compared, controlling for the effect of ‘mental age’, as measured by 
LDSQ/CAIDS-Q score, the group differences remained on both the emotion 
recognition and control tasks.   Nevertheless, the higher ‘mental age’ of participants 
in the child control group in the present study remains a limitation and must be borne 
in mind when interpreting the results.  
 
Few previous studies in this area have used a control task against which to compare 
performance on the emotion recognition measures. A control task is fundamental to 
evaluating the emotion specificity hypothesis and, as such, was included in the 
design of the present study. Moore (2001) highlights the importance of a control task 
in terms of determining whether impairment in one domain (i.e. facial emotion 
recognition) is specific to that domain and therefore does not result from mental-age 
or IQ-related impairment, or whether it is not specific and may be accounted for by 
information-processing limitations. Thus, Moore (2001) recommends that a control 
task should involve the processing of information that is not specific to the domain in 
question. In keeping with this recommendation, the control tasks used in the present 
study were parallel versions of the emotion recognition tasks and involved 
participants being asked to state the hair or eye colour of stimulus images. The 
control tasks used by Rojahn et al. (1995) formed part of the Facial Discrimination 
Battery and involved making judgements about the age of people in the stimulus 
images. Rojahn et al. (1995) found no significant difference between the 
performance of the mental age matched control group of children and the participants 
with an intellectual disability on the control task. However, the present study found 
that adults with an intellectual disability demonstrated relative impairment on the 
control tasks compared with the mental age matched control group, a finding that 
questions the validity of the emotion specificity hypothesis. However, Moore (2001) 
highlights the importance of employing control tasks that are of equal complexity to 
the index (emotion recognition) tasks. Although the control tasks used in the present 
study meet the criteria proposed by Moore (2001) in terms of requiring the same 
response demands as the index task and using equivalent stimuli, it was not possible 
 94 
to statistically estimate item difficulties in order to demonstrate that the tasks were of 
equal complexity. It does, however, make intuitive sense to propose that identifying 
hair and eye colour is a conceptually simpler task than identifying the emotions 
displayed by the same stimuli. Moreover, when exploratory analyses were carried 
out, comparing the performance of the intellectual disability and child groups on the 
control tasks on which the intellectual disability group performed best, the 
intellectual disability group remained relatively impaired in comparison with the 
child control group. Our research team is currently attempting to provide estimates of 
item difficulties, in order to establish whether the control tasks place equal demands 
on cognitive-intellectual ability as do the emotion recognition tasks.  
 
Impact of task paradigm and context 
The importance of using stimuli that are ecologically valid was highlighted by Moore 
(2001). The inclusion of a wide range of stimuli, covering nine different expressions 
of emotion is a relative strength of the present study, compared with the study by 
Rojahn et al. (1995) that included only happiness, sadness and a neutral expression. 
The present study found mixed results for the three participant groups in terms of the 
impact of the stimuli used in increasing response accuracy. Participants with an 
intellectual disability performed significantly better when images with contextual 
information were used compared with line drawings. The child control group 
performed significantly better on images both with and without context, compared 
with line drawings. There was no significant effect of the stimulus type on the 
performance of the adult control group. The results related to the performance of the 
intellectual disability and child control groups are broadly in keeping with the 
findings described by McKenzie et al. (2001). The images both with and without 
context used in the present study and in the study by McKenzie et al. (2001) are 
photographs of real people, and as such, have better ecological validity than do line 
drawings or schematic representations of faces. This finding has implications in 
terms of the interpretation of findings from previous studies that use cartoon or 
schematic based representations of emotions, which may therefore over-estimate the 
extent of any emotion recognition impairment observed in people with an intellectual 
disability (e.g. Weisman & Brosgole, 1994). Furthermore, that both adults with an 
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intellectual disability and children without an intellectual disability were more 
accurate at recognising images with contextual information available supports the  
recommendation that communication programmes for people with an intellectual 
disability should perhaps make use of photographs that have meaning to the 
individual, rather than symbols or line drawings (McKenzie et al., 2001).  
 
As expected, the present study found that all participant groups performed better 
when asked to identify the target emotion from a choice of two images and 
performed least accurately when required to name the emotion in the target picture. 
This again supports the findings of McKenzie et al. (2001), who highlighted the 
importance of considering methodology when devising targeted approaches to 
improve emotion recognition abilities of people with an intellectual disability.  
 
Limitations 
The main limitations of the present study have been discussed, above. These include 
the fact that the intellectual disability and child control groups cannot be said to be 
matched on ‘mental age’ because the child group had significantly higher mean 
estimated equivalent IQ scores than the adults with intellectual disability. The 
difficulties associated with selecting a control task with equivalent task demands to 
the emotion recognition tasks is also a limitation associated with the present study 
and warrants further investigation.  
 
An additional potential limitation of with the present study is associated with 
sampling and sample size. The participants recruited into the intellectual disability 
group included a number of individuals with a history of offending. Although little 
research comparing the emotion recognition capabilities of offenders compared with 
non-offenders with intellectual disability, there exists some preliminary evidence to 
suggest that offenders with intellectual disability might have better empathy and 
theory of mind abilities, including better performance on emotion recognition tasks 
(Proctor & Beail, 2007). Therefore, it is possible that the present study might 
underestimate the extent of emotion recognition impairment in people with 
intellectual disability, due to the inclusion of a disproportionate number of 
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participants with a history of offending. Furthermore, based on a priori power 
calculations, it was anticipated that 30 participants would be recruited into each 
group in order to ensure that the study had adequate statistical power. Therefore, 
given that only 23 participants were recruited into each group, the study might be 
underpowered. However, when power calculations were based upon an assumed 
large effect size, as found in a number of previous studies (e.g. Harwood et al., 1999; 
McKenzie et al., 2001; Owen et al., 2001), a sample size of 20 participants per group 
was required. Nevertheless, given that there is some inconsistency in the literature 
with regard to the very presence of emotion recognition impairment in people with 
intellectual disability, with some studies reporting that people with an intellectual 
disability did not differ significantly from a control group on some at least some 
emotion recognition tasks administered (e.g. Weisman & Brosgole, 1994) a larger 
sample size would have been preferable.      
 
Conclusions and future research 
Adults with an intellectual disability demonstrated relative impairment on tasks of 
facial emotion recognition when compared with chronological age matched 
participants and mental-age matched child participants. They also showed relatively 
impaired performance on control tasks, with no emotion recognition component, 
compared with both control groups. Therefore, the results of the present study do not 
support the emotion specificity hypothesis, although limitations as described above 
have limited our ability to test the hypothesis directly. Although it is possible that 
these results may instead support the proposal that information-processing 
limitations, rather than an emotion-specific deficit, may account for the observed 
emotion recognition deficits in adults with an intellectual disability, further 
examination of the emotion specificity hypothesis may be warranted. Therefore, 
future research should attempt to estimate item difficulties for the emotion 
recognition and control tasks in order to devise a control task with proven 
comparable levels of complexity to the emotion recognition tasks. This, in turn, will 
allow more definitive evidence for the existence, or otherwise, of the emotion specify 
hypothesis to be evaluated.  
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Emotion recognition impairment is reported to be associated with poor social 
functioning in various groups of people, including those with intellectual disability. 
Poor socio-emotional functioning, in turn, has been found to be associated with a 
number of negative outcomes. These included failure in community and work 
placements, greater frequency of aggressive and antisocial behaviour and feelings of 
loneliness and rejection (e.g. Best-Sigford et al., 1982; Martin et al., 1986). It has 
been proposed that the socio-emotional vulnerabilities that arise, at least in part, from 
impaired emotion recognition competence may contribute to increased risk for 
mental illness in people with intellectual disability (Rojahn & Warren, 1997; Rojahn 
et al., 1995). Future research should continue to examine evidence for the possible 
causes of emotion recognition deficits in people with intellectual disability in order 
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People with a learning disability are known to have difficulty with recognising facial 
expressions of emotion. Studies of people with autism suggest that they may differ 
from controls in terms of cognitive processing style. No studies to date have directly 
examined the cognitive processing style of people with a learning disability and any 
possible link to emotion recognition. Evidence from the present study suggests that 
adults with learning disability tend to adopt a more ‘local’ processing style, 
compared with adults and children without learning disability. Given that a more 
‘global’ processing style was associated with better performance on tasks of facial 
emotion recognition, it is tentatively proposed that people with a learning disability 
may be more inclined to process information in a more detailed focussed way, and 




There is a growing body of research to suggest that people with learning disability of 
unknown aetiology (i.e. excluding those with co-morbid diagnoses such as autism 
spectrum disorder, Down syndrome, Fragile X syndrome etc.) are impaired in the 
ability to recognise and interpret facial expressions of emotion (e.g. Moore, 2001; 
Rojahn et al., 1995; Owen et al., 2001). There is conflicting evidence to suggest why 
this impairment might exist in people with a learning disability. Rojahn et al., (1995) 
proposed the emotion specificity hypothesis; that is they suggested that impaired 
emotion recognition capabilities in people with learning disability cannot be 
explained by cognitive-intellectual limitations alone and instead impairment is the 
result of a specific impairment in emotion recognition competence. Conversely, 
Moore (2001) evaluated evidence from a number of studies in this area and proposed 
that impaired emotion recognition in people with a learning disability is the result of 
impaired information-processing capacities, rather than reflecting a specific deficit 
related to decoding emotions.  
 
A number of studies have examined the ability of people with specific syndromes 
related to learning disability to recognise and interpret facial expressions of emotion. 
The emotion recognition capabilities of people with autism spectrum disorder (ASD) 
have been given the greatest research attention in this area. The majority of studies 
have found that people with ASD demonstrated significant impairment in facial 
emotion recognition, when compared with typically developing individuals and with 
other clinical groups (e.g. Bormann-Kischkel et al., 1995; Feldman et al., 1993). 
However a review of the research in this area highlighted inconsistent findings, with 
some evidence found to suggest that facial emotion recognition is intact in people 
with ASD (Harms et al., 2010).  
 
Some studies have provided evidence to suggest that the information processing style 
of the individual may have an impact on the ability to recognise facial expressions of 
emotion (e.g. Fallshore & Bartholow, 2003). This research has been predominantly 
confined to people with ASD. Some evidence has suggested that people with ASD 
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may perceive visual information differently to people without ASD. For example, 
studies have shown that, when asked to make judgements about facial identity, 
people with ASD were less likely to perceive faces as organised wholes (e.g. Joseph 
& Tanaka, 2003). Similar findings have been reported from studies in which 
participants with ASD were asked to make judgements about emotional expression 
(e.g. Gross, 2004; Klin et al., 2002). Overall, research appears to suggest that people 
with ASD were more likely to employ a processing approach that focused on the 
details, or ‘local’ features of visual information, rather than the ‘gist’ or ‘global’ 
features, a phenomenon referred to as ‘weak central coherence’ (e.g. Frith & Happé, 
1994; Happé & Frith, 2006). Successful processing of and interpreting of facial 
emotional expressions is hypothesised to require a more ‘global’ approach to 
processing information and this may therefore explain the observed emotion 
recognition impairments in people with ASD (Behrman et al., 2006). However, 
limited research has explored processing style and its relationship to emotion 
recognition capabilities in people with learning disability without autism. This is 
despite the increasing interest in developing interventions to improve emotion 
recognition in people with learning disability.  
 
Aims 
The present study therefore aims to examine whether there are any differences in the 
cognitive processing style, as measured by global-local processing tasks, of adults 
with a learning disability compared with chronological age and ‘mental age’ matched 
control participants. A further aim is to examine whether cognitive processing style 
is related to the ability to recognise facial expressions of emotion.  
 
Hypotheses 
In relation to the above-described aims, the following hypotheses are made: 
 
1. Adults with a learning disability will differ from control participants in terms 
of the frequency with which they select global, local or unrelated response 
alternatives on a measure of cognitive processing style. 
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2. There will be a relationship between cognitive processing style (as measured 
by a global-local processing task) and emotion recognition.  
3. There will be a relationship between cognitive processing style and 





Three groups of participants were recruited, as part of a wider study of the emotion 
recognition capabilities of people with a learning disability. The three groups 
comprised: 
 
(i) adults with a learning disability (LD, n = 23; 18 male, 5 female) 
(ii) a control group of children who were recruited as a ‘mental age’ matched 
control group  (‘child control group’ , n = 23; 11 male, 12 female) 
(iii) a control group of adult participants who did not differ significantly from 
the intellectual disability group with respect to age and sex (‘adult control 
group’, n = 23). 
 
The demographic characteristics of participants and a detailed account of recruitment 
procedures and materials used are described elsewhere (Scotland, 2014, unpublished 
doctoral thesis, University of Edinburgh). 
 
Measures 
Emotion recognition and control task measures 
All participants were administered an updated version of the ‘Feelings and Emotions’ 
assessment used in the studies by McKenzie et al., (2001). These tasks involved 
naming and identifying target emotions presented in line drawings and in 
photographs with and without contextual information available. 
 
Participants also completed control tasks. These tasks were parallel versions of the 
emotion recognition tasks that did not involve any emotion recognition component. 
Instead, participants were asked to name or identify the hair or eye colour of line 
drawings and photographs with and without detail. The inclusion of control tasks 
allows exploration of whether there is a differential effect of processing style on 




Cognitive processing style 
In order to determine cognitive processing style, all participants were asked to 
complete a series of global-local processing tasks. 
 
Participants were shown a target picture (e.g. a heart shape made from flowers) and 
were then asked to decide which picture, from a choice of three options was the most 
similar to the target picture. The three options for each target picture were an 
unrelated picture (e.g. a watering can), a picture that reflects a global processing style 
(e.g. a heart shape) and a picture that reflects a local processing style (e.g. a bunch of 
roses). Six targets images were presented in total and participants were asked to 




Emotion recognition tasks 
Detailed analysis of the emotion recognition task performance between the three 
groups is described elsewhere (Scotland, 2014, unpublished doctoral thesis, 
University of Edinburgh) and are described, in brief, as follows: 
 
The group of participants with a learning disability had a mean (SD) overall score of 
49.8 (11.5) on the emotion tasks. The adult control group had a mean overall score of 
72.1 (4.4) and the child control group had a mean overall score of 66.7 (3.9) on the 
emotion tasks.  
 
In order to compare the relative overall performance of the three groups on the 
emotion recognition tasks, a one-way ANOVA was carried out. Group was the 
independent factor and the overall score on the emotion recognition tasks was the 
dependent variable. This analysis showed that the three groups differed significantly 
on the emotion recognition tasks, F(2,65) = 55.22, p < 0.001. Post-hoc tests showed 
that the learning disability group performed significantly less well than both the adult 
and child control groups (P < 0.001, d = -2.56 and p < 0.001, d = -1.97, respectively).  
 
 
Hypothesis 1. Global-Local task responses 
The mean (SD) frequencies with which participants in each group selected global 
items, local items and unrelated items in the response sets are shown in Table 1. 
 
 Three one-way ANOVAs were carried out for each of the global, local and unrelated 
response data, with group as a between-subjects factor.  
 
Global Item Responses 
A significant main effect of participant group was obtained in the analysis of the 
frequency with which participants selected the global item in the response set, 
F(2,65) = 12.914, p < 0.001. Post-hoc analyses, using Bonferroni tests revealed that 
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the learning disability group made significantly fewer global responses than the child 
control group (p = 0.002) and the adult control group (p < 0.001). The child control 
group and the adult control group did not differ significantly (p = 0.576). 
 
Local Item Reponses 
A significant main effect of participant group was found in the model of the 
frequency with which participants selected the local item in the response set,  
F(2,65) = 5.913, p = 0.004. Post-hoc analyses, using Bonferonni tests revealed that 
the learning disability group made significantly more local responses than the adult 
control group, (p = 0.004) but did not differ significantly from the child control 
group, (p = 0.106). The adult and child control groups did not differ significantly,  
(p = 0.696). 
 
Unrelated Item Responses 
There was a significant main effect of participant group in the model of the 
frequency with which participants selected the unrelated item in the response set, 
F(2,65) = 6.271, p = 0.003. Post-hoc tests indicated that the learning disability group 
made significantly more unrelated responses than both the child control group (p = 
0.010) and the adult control group (p = 0.10). No participants in the adult or child 
control groups selected the unrelated item response on any occasion and, therefore, 




Table 1. Mean scores and standard deviations for the frequency with which each participant 
group selected each option in the response set (global, local or unrelated item). 
  Global-local processing task 






All participants combined 
 












 Learning Disability 
 
1.74 (1.36) 3.65 (1.87) 0.61 (1.16) 
Child Control 
 
3.55 (1.74) 2.45 (1.74) 0.00 (0.00) 
Adult Control 
 
4.22 (1.98) 1.78 (1.98) 0.00 (0.00) 
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Hypothesis 2. Relationship between Emotion Recognition and Global-Local Task 
responses 
Correlation coefficients were calculated between the whole sample’s performance on 
the global-local task and their overall performance on the emotion recognition tasks. 
Exploration of the data revealed that the global-local task scores were not normally 
distributed, therefore non-parametric correlations were used. Kendall’s tau, τ, was 
selected, rather than Spearman’s rho, as it is a better estimate of the correlation in the 
population and more accurate generalisations can be drawn (Field, 2012; Howell, 
2013). 
 
The frequency with which all participants selected the global, local and unrelated 
response alternatives was correlated with total overall scores on the emotion 
recognition tasks. These correlations are shown in Table 2. 
 
There was a significant, positive relationship between the selection of the global 
response alternative and performance on the emotion recognition tasks, for all 
participant groups combined. Participants who selected the global response 
alternative more frequently had higher overall scores on the emotion recognition 
tasks. The association between frequency of selection of the local response item and 
overall emotion recognition task score did not reach significance (p = 0.072). There 
was a significant, negative relationship between selection of the unrelated response 
item and overall emotion recognition task score (p < 0.001), suggesting that 
participants who selected the unrelated response more frequently performed less well 
on the emotion recognition tasks.  
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Table 2. Overview of correlations between the frequency with which each option in the 
response set was selected (global, local or unrelated item) and overall score on the emotion 
recognition and control tasks. 
 Global-local processing task 
























Hypothesis 3. Relationship between performance on Control tasks and Global-Local 
Task responses 
The following analyses were carried out in order to test the hypothesis that there 
would be a relationship between processing style and performance on control tasks 
without any emotion component.  
 
Correlation coefficients were calculated between global-local task performance and 
overall performance on the control tasks for the whole sample, as described above. 
These correlations are shown in Table 2.  
 
There was no significant relationship between the frequency with which global or 
local responses were made and overall performance on control tasks for the sample 
as a whole. Participants who selected the ‘unrelated’ response more frequently 




The present study found that adults with a learning disability differed from control 
participants in terms of cognitive processing style, as measured by a global-local 
processing task. Specifically, adults with a learning disability were more likely to 
engage in ‘local’ processing when compared with adults without learning disability 
and were less likely to engage in ‘global’ processing than both adults and children 
without learning disability. Adults with a learning disability also performed 
significantly less well on emotion recognition tasks than both the chronological and 
mental age matched control groups.  
 
For the sample as a whole, a more global information processing style was associated 
with greater accuracy in recognising facial expressions of emotion. On the control 
tasks that had no emotion recognition component, only a greater frequency of 
selection of ‘unrelated’ item responses was related to poorer performance. 
  
To date, no studies have directly evaluated the cognitive processing style of people 
with a learning disability and its potential impact on emotion recognition capabilities. 
The results of the present, preliminary study may go some way towards explaining 
why people with learning disability demonstrate relative impairment in emotion 
recognition, when compared with non-learning disabled counterparts. There is 
evidence to suggest that facial expressions of emotion are more easily recognised 
when faces are perceived as organised wholes as this form of processing tends to 
provide a richer and less ambiguous source of information than a more focussed (i.e. 
local) processing style (e.g. Gross, 2005; Smith & Scott, 1998). Therefore, given that 
adults with a learning disability in this sample were more likely to engage in ‘local’ 
processing, this might account for their poorer performance on the emotion 
recognition tasks.  
 
Previous studies in this area have tended to focus on examining the perceptual 
abilities of people with autism, in particular with regard to facial perception. Studies 
have generally reported that people with autism are less inclined to regard faces as 
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organised wholes when making judgements about identity (e.g. Joseph & Tanaka, 
2003; Rondan et al., 2003) and when identifying emotional expression (e.g. Gross, 
2004; Klin et al., 2002). Gross (2005) compared the ability of children with and 
without autism to recognise facial age and emotional expressions with their 
performance on a global-local processing task. Gross (2005) found that adoption of a 
more ‘global’ processing style was significantly correlated with the ability to make 
judgements about age and emotions for both human and canine stimuli. Thus, the 
results of the present study suggest that relationship between a more local processing 
style and impaired facial perception that has been found to be present in people with 
autism may also be evident in people with learning disabilities, more generally.  
 
Limitations of the present study must be addressed. Firstly, the above-described 
analyses were based on relatively small sample sizes. Male participants were over-
represented in the learning disability group. Given that there is some evidence to 
suggest that males and females might differ on tasks that involve making perceptual 
judgements, a more representative sample would have been preferred (Kramer et al., 
1996; Roalf et al., 2006). Furthermore, that the learning disability group were 
significantly more likely to choose the ‘unrelated’ task response on the global-local 
processing task than were participants in both control groups might suggest a lack of 
understanding of the task instructions for a greater proportion of participants with a 
learning disability. Therefore, the answers given by some participants in this group 
might not accurately reflect the way in which they process visual information, but 
rather could reflect poor verbal comprehension. Gross (2005) presented four ‘training 
trials’ to participants, prior to administering the six main task trails. These training 
trials were parallel versions of the main global-local tasks test trails, but included 
only one related image and two unrelated images. Participants were required to make 
the correct response on the last two training trials in order to progress to completing 
the main global-local task trails. Inclusion of a similar methodology in the present 
study would have enhanced the validity of the findings.  
 
The findings of the present study do not provide any evidence for the specificity of 
emotion recognition impairments in people with a learning disability (i.e. for the 
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emotion specificity hypothesis, Rojahn et al., 1995) but instead suggest that 
differences in cognitive processing style, more generally could account for observed 
impairments. Thus, support is given to the proposal made by Moore (2001): that 
impaired emotion recognition in people with learning disability reflects limitations in 
information processing in people with learning disability. The control task used in 
the present study perhaps lends itself to a more local, detail-focussed processing 
style, i.e. making judgements about eye and hair colour. However, inclusion of an 
alternative control task in which a more global cognitive processing style is 
beneficial, e.g. making judgements about facial age, would allow further evaluation 
of the specificity of emotion recognition impairment and its relationship to cognitive 
processing style.  
 
The findings of this study have implications in terms of informing the methodology 
of future interventions designed to improve the emotion recognition skills of people 
with learning disability. For example, it is possible to prime participants to use either 
global or local processing to respond to stimuli (Navon, 1977). Priming, or cueing 
participants to respond in a specific way has been shown to enhance accuracy in 
facial recognition, when the response elicited matches the precedence of the image 
(Perfect et al., 2008). If future research confirms a local processing bias is common 
to this group, priming people with learning disability to process faces in a more 
global way may encourage them to be more cognitively flexible and may therefore 
improve their ability to recognise and interpret facial expressions of emotion.  
 
Impaired emotion recognition has been shown to be associated with a number of 
potential, negative outcomes. Potential consequences include an increased frequency 
of antisocial behaviour, breakdown of placements and increased incidence of 
emotional disturbance (e.g. Rojahn et al., 1995; Zaja & Rojahn, 2008). Therefore, 
establishing the factors associated with this impairment is important in order to help 
us to devise effective and targeted interventions with the aim of improving this 
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Use of word processing software  
It is important that the file be saved in the native format of the word processor used. The text should be 
in single-column format. Keep the layout of the text as simple as possible. Most formatting codes will 
be removed and replaced on processing the article. In particular, do not use the word processor's 
options to justify text or to hyphenate words. However, do use bold face, italics, subscripts, 
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each 
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns. 
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see 
also the Guide to Publishing with Elsevier: http://www.elsevier.com/guidepublication). Note that source 
files of figures, tables and text graphics will be required whether or not you embed your figures in the 
text. See also the section on Electronic artwork.  
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check' 
functions of your word processor. 
 
Article structure  
Subdivision - numbered sections  
Divide your article into clearly defined and numbered sections. Subsections should be numbered 1.1 
(then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this numbering 
also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be given a brief 




State the objectives of the work and provide an adequate background, avoiding a detailed literature 
survey or a summary of the results. 
Material and methods  
Provide sufficient detail to allow the work to be reproduced. Methods already published should be 
indicated by a reference: only relevant modifications should be described. 
Theory/calculation  
A Theory section should extend, not repeat, the background to the article already dealt with in the 
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a 
practical development from a theoretical basis. 
Results  
Results should be clear and concise. 
Discussion  
This should explore the significance of the results of the work, not repeat them. A combined Results 
and Discussion section is often appropriate. Avoid extensive citations and discussion of published 
literature. 
Conclusions  
The main conclusions of the study may be presented in a short Conclusions section, which may stand 
alone or form a subsection of a Discussion or Results and Discussion section. 
Appendices  
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in 
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, 
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc. 
 
Essential title page information  
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 
abbreviations and formulae where possible. 
• Author names and affiliations. Where the family name may be ambiguous (e.g., a double name), 
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was done) 
below the names. Indicate all affiliations with a lower-case superscript letter immediately after the 
author's name and in front of the appropriate address. Provide the full postal address of each affiliation, 
including the country name and, if available, the e-mail address of each author. 
• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing 
and publication, also post-publication. Ensure that phone numbers (with country and area code) 
are provided in addition to the e-mail address and the complete postal address. Contact details 
must be kept up to date by the corresponding author. 
• Present/permanent address. If an author has moved since the work described in the article was 
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as a 
footnote to that author's name. The address at which the author actually did the work must be retained 
as the main, affiliation address. Superscript Arabic numerals are used for such footnotes. 
 
Abstract  
A concise and factual abstract is required. The abstract should state briefly the purpose of the 
research, the principal results and major conclusions. An abstract is often presented separately from 
the article, so it must be able to stand alone. For this reason, References should be avoided, but if 
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should 
be avoided, but if essential they must be defined at their first mention in the abstract itself. 
 
Graphical abstract  
A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial 
form designed to capture the attention of a wide readership online. Authors must provide images that 
clearly represent the work described in the article. Graphical abstracts should be submitted as a 
separate file in the online submission system. Image size: Please provide an image with a minimum of 
531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 × 13 cm 
using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. See 
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http://www.elsevier.com/graphicalabstracts for examples.  
Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best 
presentation of their images also in accordance with all technical requirements: Illustration Service. 
 
Highlights  
Highlights are mandatory for this journal. They consist of a short collection of bullet points that convey 
the core findings of the article and should be submitted in a separate file in the online submission 
system. Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 
characters, including spaces, per bullet point). See http://www.elsevier.com/highlights for examples. 
 
Keywords  
Abbreviations should be held to a minimum and should appear only after the full length term has been 
spelled out once in the text. 
 
Acknowledgements  
Collate acknowledgements in a separate section at the end of the article before the references and do 
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those 
individuals who provided help during the research (e.g., providing language help, writing assistance or 
proof reading the article, etc.). 
 
Math formulae  
Present simple formulae in the line of normal text where possible and use the solidus (/) instead of a 
horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. 
Powers of e are often more conveniently denoted by exp. Number consecutively any equations that 
have to be displayed separately from the text (if referred to explicitly in the text). 
 
Footnotes  
Footnotes should be used sparingly. Number them consecutively throughout the article, using 
superscript Arabic numbers. Many wordprocessors build footnotes into the text, and this feature may 
be used. Should this not be the case, indicate the position of footnotes in the text and present the 
footnotes themselves separately at the end of the article. Do not include footnotes in the Reference list.  
Table footnotes  
Indicate each footnote in a table with a superscript lowercase letter. 
 
Artwork  
Electronic artwork  
General points 
• Make sure you use uniform lettering and sizing of your original artwork.  
• Embed the used fonts if the application provides that option.  
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or use 
fonts that look similar.  
• Number the illustrations according to their sequence in the text.  
• Use a logical naming convention for your artwork files.  
• Provide captions to illustrations separately.  
• Size the illustrations close to the desired dimensions of the printed version.  
• Submit each illustration as a separate file.  
A detailed guide on electronic artwork is available on our website:  
http://www.elsevier.com/artworkinstructions  
You are urged to visit this site; some excerpts from the detailed information are given here. 
Formats 
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then 
please supply 'as is' in the native document format.  
Regardless of the application used other than Microsoft Office, when your electronic artwork is 
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution 
requirements for line drawings, halftones, and line/halftone combinations given below):  
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EPS (or PDF): Vector drawings, embed all used fonts.  
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.  
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.  
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 500 
dpi. 
Please do not:  
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a 
low number of pixels and limited set of colors;  
• Supply files that are too low in resolution;  
• Submit graphics that are disproportionately large for the content. 
Color artwork  
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS 
Office files) and with the correct resolution. If, together with your accepted article, you submit usable 
color figures then Elsevier will ensure, at no additional charge, that these figures will appear in color on 
the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations are 
reproduced in color in the printed version. For color reproduction in print, you will receive 
information regarding the costs from Elsevier after receipt of your accepted article. Please 
indicate your preference for color: in print or on the Web only. For further information on the 
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions.  
Please note: Because of technical complications that can arise by converting color figures to 'gray 
scale' (for the printed version should you not opt for color in print) please submit in addition usable 
black and white versions of all the color illustrations. 
 
Figure captions  
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A 
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep 
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used. 
 
Tables  
Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables 
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be 
sparing in the use of tables and ensure that the data presented in tables do not duplicate results 
described elsewhere in the article. 
 
References  
Citation in text  
Please ensure that every reference cited in the text is also present in the reference list (and vice 
versa). Any references cited in the abstract must be given in full. Unpublished results and personal 
communications are not recommended in the reference list, but may be mentioned in the text. If these 
references are included in the reference list they should follow the standard reference style of the 
journal and should include a substitution of the publication date with either 'Unpublished results' or 
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted 
for publication. 
Web references  
As a minimum, the full URL should be given and the date when the reference was last accessed. Any 
further information, if known (DOI, author names, dates, reference to a source publication, etc.), should 
also be given. Web references can be listed separately (e.g., after the reference list) under a different 
heading if desired, or can be included in the reference list. 
References in a special issue  
Please ensure that the words 'this issue' are added to any references in the list (and any citations in the 
text) to other articles in the same Special Issue. 
Reference management software  
This journal has standard templates available in key reference management packages EndNote 
(http://www.endnote.com/support/enstyles.asp) and Reference Manager 
(http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing packages, authors only 
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need to select the appropriate journal template when preparing their article and the list of references 
and citations to these will be formatted according to the journal style which is described below. 
 
Reference style  
Text: Citations in the text should follow the referencing style used by the American Psychological 
Association. You are referred to the Publication Manual of the American Psychological Association, 
Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from 
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD 20784, 
USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.  
List: references should be arranged first alphabetically and then further sorted chronologically if 
necessary. More than one reference from the same author(s) in the same year must be identified by 
the letters 'a', 'b', 'c', etc., placed after the year of publication.  
Examples:  
Reference to a journal publication:  
Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article. 
Journal of Scientific Communications, 163, 51–59.  
Reference to a book:  
Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter 
4).  
Reference to a chapter in an edited book:  
Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S. 
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing 
Inc. 
 
Video data  
Elsevier accepts video material and animation sequences to support and enhance your scientific 
research. Authors who have video or animation files that they wish to submit with their article are 
strongly encouraged to include links to these within the body of the article. This can be done in the 
same way as a figure or table by referring to the video or animation content and noting in the body text 
where it should be placed. All submitted files should be properly labeled so that they directly relate to 
the video file's content. In order to ensure that your video or animation material is directly usable, 
please provide the files in one of our recommended file formats with a preferred maximum size of 50 
MB. Video and animation files supplied will be published online in the electronic version of your article 
in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' 
with your files: you can choose any frame from the video or animation or make a separate image. 
These will be used instead of standard icons and will personalize the link to your video data. For more 
detailed instructions please visit our video instruction pages at 
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded in 
the print version of the journal, please provide text for both the electronic and the print version for the 
portions of the article that refer to this content. 
 
AudioSlides  
The journal encourages authors to create an AudioSlides presentation with their published article. 
AudioSlides are brief, webinar-style presentations that are shown next to the online article on 
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and 
to help readers understand what the paper is about. More information and examples are available at 
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation e-
mail to create an AudioSlides presentation after acceptance of their paper. 
 
Supplementary data  
Elsevier accepts electronic supplementary material to support and enhance your scientific research. 
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be 
published online alongside the electronic version of your article in Elsevier Web products, including 
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is directly 
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usable, please provide the data in one of our recommended file formats. Authors should submit the 
material in electronic format together with the article and supply a concise and descriptive caption for 
each file. For more detailed instructions please visit our artwork instruction pages at 
http://www.elsevier.com/artworkinstructions. 
 
3D neuroimaging  
You can enrich your online articles by providing 3D neuroimaging data in NIfTI format. This will be 
visualized for readers using the interactive viewer embedded within your article, and will enable them 
to: browse through available neuroimaging datasets; zoom, rotate and pan the 3D brain reconstruction; 
cut through the volume; change opacity and color mapping; switch between 3D and 2D projected 
views; and download the data. The viewer supports both single (.nii) and dual (.hdr and .img) NIfTI file 
formats. Recommended size of a single uncompressed dataset is 100 MB or less. Multiple datasets 
can be submitted. Each dataset will have to be zipped and uploaded to the online submission system 
via the '3D neuroimaging data' submission category. Please provide a short informative description for 
each dataset by filling in the 'Description' field when uploading a dataset. Note: all datasets will be 
available for downloading from the online article on ScienceDirect. If you have concerns about your 
data being downloadable, please provide a video instead. For more information see: 
http://www.elsevier.com/3DNeuroimaging. 
 
Submission checklist  
The following list will be useful during the final checking of an article prior to sending it to the journal for 
review. Please consult this Guide for Authors for further details of any item.  
Ensure that the following items are present:  
One author has been designated as the corresponding author with contact details:  
• E-mail address  
• Full postal address  
• Phone numbers  
All necessary files have been uploaded, and contain:  
• Keywords  
• All figure captions  
• All tables (including title, description, footnotes)  
Further considerations  
• Manuscript has been 'spell-checked' and 'grammar-checked'  
• References are in the correct format for this journal  
• All references mentioned in the Reference list are cited in the text, and vice versa  
• Permission has been obtained for use of copyrighted material from other sources (including the Web)  
• Color figures are clearly marked as being intended for color reproduction on the Web (free of charge) 
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print  
• If only color on the Web is required, black-and-white versions of the figures are also supplied for 
printing purposes  
For any further information please visit our customer support site at http://support.elsevier.com. 
 
Additional information  
The word retarded should be used as an adjective rather than a noun; retardate should be avoided. 
Terms that are scientifically precise should be adhered to. Therefore, mentally retarded will be 
preferred to retarded because it specifies the type of retardation, and intellectually average or normal 
intelligence will be preferred over normal. A similar format should be followed if other disabilities are 
involved. It is understood that all investigations have been approved by the human subjects review 
committee of the author's institution. 
 
 
Use of the Digital Object Identifier  
The Digital Object Identifier (DOI) may be used to cite and link to electronic documents. The DOI 
consists of a unique alpha-numeric character string which is assigned to a document by the publisher 
upon the initial electronic publication. The assigned DOI never changes. Therefore, it is an ideal 
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medium for citing a document, particularly 'Articles in press' because they have not yet received their 
full bibliographic information. Example of a correctly given DOI (in URL format; here an article in the 
journal Physics Letters B):  
http://dx.doi.org/10.1016/j.physletb.2010.09.059 
When you use a DOI to create links to documents on the web, the DOIs are guaranteed never to 
change. 
 
Online proof correction  
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing 
annotation and correction of proofs online. The environment is similar to MS Word: in addition to editing 
text, you can also comment on figures/tables and answer questions from the Copy Editor. Web-based 
proofing provides a faster and less error-prone process by allowing you to directly type your 
corrections, eliminating the potential introduction of errors. 
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions 
for proofing will be given in the e-mail we send to authors, including alternative methods to the online 
version and PDF. 
We will do everything possible to get your article published quickly and accurately - please upload all of 
your corrections within 48 hours. It is important to ensure that all corrections are sent back to us in one 
communication. Please check carefully before replying, as inclusion of any subsequent corrections 
cannot be guaranteed. Proofreading is solely your responsibility. Note that Elsevier may proceed with 
the publication of your article if no response is received. 
 
Offprints  
The corresponding author, at no cost, will be provided with a personalized link providing 50 days free 
access to the final published version of the article on ScienceDirect. This link can also be used for 
sharing via email and social networks. For an extra charge, paper offprints can be ordered via the 
offprint order form which is sent once the article is accepted for publication. Both corresponding and 
co-authors may order offprints at any time via Elsevier's WebShop 
(http://webshop.elsevier.com/myarticleservices/offprints). Authors requiring printed copies of multiple 
articles may use Elsevier WebShop's 'Create Your Own Book' service to collate multiple articles within 
a single cover (http://webshop.elsevier.com/myarticleservices/booklets). 
 
 
You can track your submitted article at http://help.elsevier.com/app/answers/detail/a_id/89/p/8045/. 
You can track your accepted article at http://www.elsevier.com/trackarticle. You are also welcome to 




Appendix 2. Systematic Review Protocol 
 
Systematic Review Protocol (March 2014) 
Revised July 2014 
Based on York University’s Centre for Reviews and Dissemination Guidance for 
undertaking reviews in healthcare (CRD, 2009) 
Background 
 People with a learning disability are generally accepted to have difficulty in 
emotion recognition.  
 Different theories for why this is – due to cognitive-intellectual limitations vs 
emotion specificity hypothesis.  
 Studies often look at specific groups of people with LD (e.g. ASD, Down’s 
Syndrome) and/or lack appropriate control tasks or groups. 
 
Previous reviews 
 (Rojahn, Lederer & Tasse, 1995) - people with a learning disability have 
difficulties recognising expressed emotions compared with normally 
developing individuals.  
 Emotion recognition ability decreases with declining levels of cognitive 
function 
 Preliminary evidence that deficits in recognition of visual affective 
information cannot be fully accounted for by cognitive-intellectual 
limitations (‘mental age’; Emotion Specificity Hypothesis (ESH)).  
 Zaja & Rojahn (2008) - ‘review’ of recent emotion recognition research in 
LD population – not systematic, no transparent search strategy, no scoring 
framework for rating the methodological quality of studies. 
 Moore (2001) – review of emotion recognition performance in people with 
‘mental retardation’, looks at relationship between task performance, 
emotion recognition capacities and IQ.  
 
No systematic reviews detailing search strategies or with scoring framework for 
rating methodological quality. 
 
Review Question(s)  
Objective: What evidence is there that adults with a learning disability show 
impairment in recognising facial expressions of emotion, compared with the non-
learning disabled population? 
 
Inclusion/exclusion criteria 
 Full-text available 
 Article available in English 








Studies involving adults (≥ 18years) who are described as having a learning 
disability (or equivalent term). Studies of specific groups of people with LD (e.g. 
ASD, Down Syndrome etc.) not included.  
 
Intervention or Exposure 




Study includes at least one control group of participants without a learning disability.  
 
Outcomes 
Quantitatively evaluates responses to any task(s) that require(s) identification of 




All types of study design, excluding single case studies 
 
Identifying research evidence: 
 
Planned search strategy 
 Terms: learning disab*, intellectual disab*, mental retardation, developmental 
disab*, learning disorder, mental handicap, intellectual impairment AND 
‘emotion recognition’, ‘affect recognition’, facial expression’  
 
 Databases: (MEDLINE, EMBASE, Cochrane Register of Controlled Trials 
(CENTRAL), PsycINFO, CINAHL) using the following search terms as free 
text or subject headings as appropriate for each database: learning disab*, 
intellectual disab*, mental retardation, developmental disab*, learning 
disorder, mental handicap, intellectual impairment in combination with 
‘emotion recognition’, ‘affect recognition’, facial expression’  
 
 Manual search of reference lists of papers selected for review 
 Manual search of reference lists for previous reviews 
 
Study selection 
1. Screen titles for relevance 
2. If relevant title, screen abstract to establish whether study meets eligibility 
criteria 
3. Review full-text of retained studies to establish whether study meets 
eligibility criteria 








Information to be extracted from studies included in the review (based on quality 
criteria): 
 Research question 
 Study design 
 Population(s) 
 Measures 




 Devise quality criteria 
 Each criteria domain scored as follows: ‘well-covered’, ‘adequately 
addressed’, ‘poorly addressed’, ‘not addressed’, ‘not reported’ or ‘not 





 Summary of individual study findings and characteristics (from data 
extraction form) 
 Overall rating and quality ratings for each of the dimensions identified.  
 Overall summary of state of literature in this area 
 Identification of limitations of available literature 
 Areas for future research identified.  
 
Dissemination 
 Chapter in doctoral portfolio thesis 




Appendix 3. Operalisation of quality criteria 
 
 
1. The study addresses a clearly focussed question, drawn from a theoretical 
model, or previous research 
Well covered Aims of study are clearly stated and link to previous research or 
theoretical stance is clearly described.  
Adequately 
addressed 
Aims of study are less clearly described or may be somewhat 
unclear. Some links to previous research or theoretical 
underpinnings are described. 




2. Sampling: The characteristics of the participants are representative of the 
group being studied 
Well covered Range of IQ scores of participants is described and does not 
include participants in the ‘borderline’ level of functioning (i.e. 
all participants have IQ scores < 70). Recruitment method is 
such that participants are identified from a number of different 
sources (i.e. not a single day centre, hospital etc.).  
Adequately 
addressed 
Range of IQ scores of participants is reported and may include 
a small number of participants whose level of ability falls 
outwith the range of learning disability and within the 
‘borderline’ level of functioning. If participants are recruited 
from a single source (i.e. day centres etc.), this source is likely 
to include a wide range of people with an LD. 
Poorly addressed Participants IQ scores fall widely outwith the range of learning 
disability and/or source of recruitment is likely to result in 
significant bias (e.g. from specialist mental health service, 




3. Inclusion/exclusion criteria are reported and are appropriate in order to avoid 
confounds or bias.  
Well covered Inclusion/exclusion criteria are explicitly stated and detail is 
given. Variables that are known to impact on emotion 
recognition abilities are identified as exclusion criteria (e.g. 
ASD, dementia, schizophrenia) 
Adequately 
addressed 
Some key variables known to affect emotion recognition are 
identified as exclusion criteria.  
Poorly addressed No inclusion/exclusion criteria described OR 
inclusion/exclusion criteria described do not address relevant 





4. Participants: Detail is given about the criteria used to diagnose learning 
disability 
Well covered All participants had previously been administered an 
appropriate valid and reliable measure of IQ (e.g. WAIS) and 
assessment of adaptive functioning and age of onset was also 
considered in diagnosing learning disability.  
Adequately 
addressed 
Participants had completed an appropriate valid and reliable 
measure of IQ (e.g. WAIS) but no information is given 
regarding adaptive functioning or age of onset.   
Poorly addressed Little or no information is given about the measures used to 
diagnose learning disability.   
 
 
5. The study has an adequate control group 
Well covered The study has a chronological age matched control group and a 
‘mental age’ matched (child) control group. 
Adequately 
addressed 
The study has either a chronological age matched control group 
or a ‘mental age’ matched (child) control group. 
Poorly addressed The control group does not include participants from the 
general, non-learning disabled population. 
 
 
6. The emotion recognition measure used is reliable, valid and standardised 
Well covered Psychometric properties of measure demonstrate high validity 
and reliability. The measure is standardised and has previously 




Psychometric properties of measure are acceptable and validity 
and reliability are adequate. The measure is less standardised 
and less commonly used with people with learning disabilities. 
Poorly addressed Psychometric properties of measure have low validity and 




7. A control task is used 
Well covered A control task with equivalent demands to that of the emotion 
recognition tasks is used and the psychometric properties of the 
task are reported and are acceptable. 
Adequately 
addressed 
A control task is used but may not have similar demands as the 
emotion recognition task or psychometric properties of the task 
are not reported.  








8. Inter-rater reliability is addressed 
Well covered Two or more raters used for a significant proportion of data 
gathered and high levels of inter-rater agreement; detail given 
regarding steps taken to address disagreement between raters. 
Adequately 
addressed 
Two or more raters used for a smaller proportion of data 
gathered and levels of agreement less consistent, or less detail 
given regarding how disagreement was addressed. 
Poorly addressed No second rater used for any aspect of data gathering. 
 
 
9. Sample size and power are adequate 
Well covered Power calculation undertaken and reported using reasonable 
estimation of effect size and subsequent sample size sufficient. 
Adequately 
addressed 
Sample size adequate for statistical power but no calculation 
undertaken/reported or estimation of effect size not based on 
previous research. 
Poorly addressed Insufficient sample size and low power to detect statistically 
significant difference.  
 
 
10. Appropriate analyses are carried out and confidence intervals, effects sizes and 
p-values are reported, where appropriate 
Well covered Appropriate quantitative analyses carried out and p-values, 
effect sizes and confidence intervals reported. 
Adequately 
addressed 
Appropriate quantitative analyses carried out but p-values, 
effect sizes and confidence intervals less fully described. 














































 Well Adequate Not 
reported 
Poor Adequate Well Poor Well Adequate Adequate  
+ 
Rojahn, Rabold & 
Schneider (1995) 
 





Well Well Adequate Adequate Adequate Poor Poor Poor Poor Adequate  
0 
Harwood, Hall & 
Shinkfield (1999) 
 
Well Adequate Poor Adequate Adequate Adequate Adequate Poor Poor Adequate  
+ 
McAlpine, Singh, 
Kendall & Ellis 
(1992) 





Well Adequate Poor Poor Adequate Poor Poor Poor Poor Adequate  
0 
McAlpine, Kendall 
& Singh (1991) 
 
Adequate Adequate Poor Poor Adequate Well Poor Adequate Adequate Adequate  
+ 
Owen, Browning 
& Jones (2001) 
 




McKaskie et al. 
(2001) 
Well Adequate Poor Poor Adequate Adequate Poor Poor Adequate Adequate  
+ 
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*Overall rating assigned to each study as follows (SIGN, 2012): 
++ = High quality: majority of criteria met. Little or no risk of bias. Results unlikely to be changed by further research. 
+  =   Acceptable: most criteria met. Some flaws in the study with an associated risk of bias. Conclusions may change in light of further evidence. 
0 = Low quality:   either most criteria not met or significant flaws relating to key aspects of study design. Conclusions likely to change in light of further studies. 
Quality Criteria 
1.   The study addresses a clearly focussed question, drawn from a theoretical model or previous research  6.    The emotion recognition measure used is reliable, valid and standardised 
2.   Sampling: the characteristics of the participants are representative of the group being studied    7.    A control task is used 
3.   Inclusion/exclusion criteria are reported and are appropriate in order to avoid confounds or bias    8.    Inter-rater reliability is addressed 
4.   Participants: detail is given about the criteria used to diagnose learning disability     9.    Sample size and power are adequate 
5.   The study has an adequate control group                                                                                              10.  Appropriate analyses are carried out and confidence intervals, effect sizes and p- values are 
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deposition in institutional or subject repositories, see the author resources area. 
Authors submitting via the Editorial Manager online system, will need to upload a 
scanned, signed Assignment of Copyright form or if appropriate, licence to publish 
with the revised version of their article. 
Download the journal Assignment of Copyright form or other licences.   
Open access options: MORE OpenChoice 
Maney offers authors a choice in publishing their research. Authors who require their 
article to be available immediately in the public domain online (open access) may 
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Funding body requirements 
As research councils and other research grant awarding bodies continue to set and 
refine their open access mandates, Maney Publishing’s licencing and archiving 
policies have evolved to conform to the requirements of most of the stakeholders. 
We will continue to monitor and review requirements and will be responsive to 
changes and requests.  It is our intention to be in a position to publish accepted 
papers from all sources, from all parts of the world. Therefore if our open access 
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discuss your situation with the journal’s Managing Editor: 
moreopenchoice@maneypublishing.com.    
Further information on open access mandates of some of the key funding bodies can 
be found on our open access information page.  
Conditions of submission 
By submitting to this journal, authors acknowledge, accept, and agree that articles are 
considered for publication on the basis that: 
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 The article presents original work that is not being considered or reviewed by 
any other publication, and has not been published elsewhere in the same or a 
similar form. 
 All contributing authors are aware of, and have consented to, submission of 
the article to the journal. 
 Due regard has been given to ethical considerations relating to the work 
reported (see further below). 
 The article contains no libellous or unlawful statements. 
Publication ethics 
It is the responsibility of each and every contributing author of a paper to ensure that 
s/he complies with Maney’s copyright and ethics (including plagiarism) policies 
which protect the rights of authors, editors, reviewers and publishers alike, and 
thereby ensures the reputation of the journal and copyright holders. 
Maney supports and upholds the ethical principles set out by the Committee on 
Publication Ethics (COPE) available on their website. 
Authors will have to confirm that any study or research described in a journal article 
has been approved by a named Research Ethics Committee. In addition, authors must 
ensure that there is no risk of duplicate publication. 
Conflict-of-interest notification 
All authors of any kind of article submitted must declare any conflict of interest or 
competing interests. COPE has given guidance on the definition of competing 
interests: (a) that they may influence the judgment of authors, reviewers and editors, 
and (b) that they may be personal, commercial, political, academic or financial. As a 
guide, they have been described as those which, when revealed later, would make a 
reasonable reader feel misled or deceived. In addition, all authors must declare, 
where relevant, that patient consent has been obtained and that all reasonable steps 
have been taken to maintain patient confidentiality. Please see the information 
on informed consent for more details. 
It is the policy of Maney Publishing and all its healthcare and medical journals to 
adhere to the conflict of interest policy recommended by the International Committee 
of Medical Journal Editors (ICMJE). 
Relationships that could be viewed as presenting a conflict of interest must be 
declared at the submission stage. The corresponding author, or author responsible for 
the submission, must make the declaration on behalf of all co-authors. If there are no 
conflicts of interest, authors should explicitly state that there are none during the 
submission process. 
Any affiliation with an organisation with a financial interest, direct or indirect, in the 
subject matter of the article should be explicitly stated. Authors should make a full 
disclosure. Authors should also identify individuals who provided writing or other 
assistance and disclose the funding source of the assistance. 
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The statement of conflict of interest will be printed at the end of the article if 
accepted for publication after peer review. All articles submitted to Maney journals 
must (a) either include a statement of conflict of interest, or (b) indicate explicitly 
that there is none. 
Ethical approval 
Protection of human subjects and animals in research 
Clinical research and papers reporting experiments on healthy volunteers, patients or 
animals, must conform to the guidelines approved by a named research ethics 
committee (institutional or national) and the Helsinki Declaration of 1975, as revised 
in 2000. A statement to this effect should be included on submission. When reporting 
experiments on animals, authors should indicate whether the Guide for the Care and 
Use of Laboratory Animals, Washington DC: National Academy Press, 1996 was 
followed. The Editor of the journal reserves the right to seek a copy of the 
authorising letter from the relevant ethics committee, or a letter from that committee 
confirming that ethics approval was not required. Authors should be aware that if 
their study required ethics approval but ethics approval was not obtained, then 
the paper will be rejected. For further information, please see: World Medical 
Association Declaration of Helsinki. 
What needs ethics approval? 
Ethics approval is required for any research involving: 
 Patients and users of public or private hospitals and other medical institutions 
and consultancies. This includes all potential research participants recruited by 
virtue of the patient or user's past or present treatment by, or use of, the medical 
facility. 
 Individuals identified as potential research participants because of their status 
as relatives or carers of patients and users, as defined above 
 Access to data, organs or other bodily material of past and present patients 
 Fetal material and IVF involving patients 
 The recently dead on hospital premises 
 The use of, or potential access to, hospital premises or facilities 
 Medical staff recruited as research participants by virtue of their professional 
role 
For further information see: 
Committee of Publication Ethics 
World Association of Medical Editors: Recommendations on Publication Ethics 
Policies for Medical Journals 
Human Tissue and Biological Samples for use in Research – Operational and Ethical 
Guidelines 
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International registration of clinical trials 
To discourage selective reporting of data, Maney journals and their editors encourage 
authors of clinical trials to register their study on an internationally available 
database of clinical trials. If relevant, please insert the registration number for your 
study at the submission stage. 
Informed consent 
Patients have a right to privacy that should not be violated without informed consent. 
Identifying information, including names, initials or hospital numbers should not be 
published in written descriptions or photographs unless the patient (or parent or 
guardian) gives written informed consent for publication. Informed consent requires 
that (a) the identifiable patient be shown the manuscript to be published, and (b) 
the permission for the publication of personal information form is completed by the 
patient. Authors will be asked to obtain written informed consent where appropriate 
and this should be archived by the authors and provided on submission. Whether 
informed consent has been obtained should be indicated in the published article. 
Permission to publish patient photographs 
Masking the eye region in photographs of patients is inadequate protection of 
anonymity and specific permission for facial photographs of patients is required. 
Written consent must accompany submitted photographs of this nature. 
Plagiarism 
Plagiarism is the copying or use of other authors' work without proper 
acknowledgment or attribution. It is unethical and unacceptable in the context of 
scientific publication, infringes authors' moral rights and might also be illegal if 
copyright is infringed. 
Authors must ensure that all prior work on which they draw is explicitly 
acknowledged, and that the sources are included in the list of references. This 
requirement relates to the methods, results and conclusions on which the present 
work is built, and to the text of the articles in which it has been presented. If passages 
of text are copied word-for-word, the source must be given and the text must be 
placed within quotation marks. If the original text is paraphrased or reproduced with 
minor alterations, this must be made clear and the source given. It is unacceptable to 
reproduce extensive passages of text without permission from the author(s) and the 
copyright holder. 
A related unacceptable practice is redundant publication, the multiple publication or 
submission by an author of the same research or the re-use of substantial portions of 
articles without acknowledgment of prior publication. This includes publication of an 
article in different languages. 
Redundant publication of the same material and plagiarism of others’ work without 
acknowledgment are serious contraventions of ethical principles that may leave the 
author open to sanction. 
It is the responsibility of senior authors and the institutions in which they work to 
ensure that articles appearing under their names conform to these guidelines. It is a 
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condition of submission to the journal that, following due process, all authors of any 
article found to have breached good practice accept responsibility for this breach, 
which will be subject to sanction at the publisher's and editors' absolute discretion. 
These sanctions may include, inter alia, the retraction of a published article, 
publication of a note of correction or apology, banning future submissions by any 
author for a specified period, and/or notification of the head of the authors' 
department or institution. 
Maney is a member of CrossCheck, the multi-publisher initiative to combat 
plagiarism and redundant publication. Submissions are checked for similarity against 
the CrossCheck database which consists of published material from all participating 
publishers using iThenticate software, and may be subject to other automated checks. 
Authorship 
The list of authors should include all those who can legitimately claim authorship. 
This will be all those who have made a substantial contribution to the concept and 
design, conduct, analysis or writing up of a study or piece of research. If they so 
wish, authors may supply details of their individual contributions to the work, but 
Maney does not insist on it, and the data will not be published. Contributions would 
be expected to fall into one of the following categories, although one of these may 
not be sufficient on its own to warrant authorship: 
 Conceiving and designing the study 
 Obtaining funding and/or ethics approval 
 Collecting the data 
 Analysing the data 
 Interpreting the data 
 Writing the article in whole or in part 
 Revising the article 
Each author should have participated sufficiently in the article to take public 
responsibility for the content relevant to their own contribution. The corresponding 
author will be asked to sign and warrant that all the co- authors know and understand 
that a submission to the journal is being made. In addition, at least one author should 
be designated as the guarantor for the integrity of the data on which the article is 
based. This will normally be the corresponding author. 
Changes to authorship 
This policy concerns the addition, deletion, or re- arrangement of author names in the 
authorship of accepted articles. 
Before the accepted article is published in an issue:  
Requests to add or remove an author, to re-arrange the list of authors or change the 
corresponding author must be sent by the corresponding author to the Maney 
Managing Editor of the journal. The request must contain (a) the reason why the 
author should be added or removed, the list of authors re-arranged or the 
corresponding author changed, and (b) signed confirmation (by email, fax or letter) 
by all authors, including the author being added or removed, that they agree to the 
 144 
change. This policy applies to articles which have been published online via Advance 
Articles. 
After the accepted article is published in an issue:  
Changes to authorship after the accepted article is published in an issue will 
generally not be made. The corresponding author should in the first instance contact 
the Maney Managing Editor of the journal with the information described above. 
Requests will be discussed with the Journal Editor. 
Permissions and using copyrighted material 
Maney is a signatory of the STM Permissions Guidelines relating to the re-use of 
limited amounts of material from published works. 
Using copyrighted material 
Authors who wish to reproduce material from previously published sources or when 
copyright is owned by a third party, such as sections of text or images, must obtain 
written permission from the copyright holder and any other interested party. Authors 
should obtain permission to use items within the context of the article and ensure that 
they explicitly obtain permission for the following areas: 
1. Permission in all geographical regions of the world 
2. Permission in all formats, including electronic 
3. Permission in perpetuity, including the online version 
A letter template that authors can use to seek such permissions is obtainable by 
clicking here. The author should provide details of the article and the journal title and 
obtain a signature to the letter. Many copyright owners prefer to provide their own 
letter of permission and this is acceptable as long as the three requirements above are 
fulfilled. 
Note that many publishers now deal with copyright permissions requests online via 
Rightslink (a permissions link is usually provided from the abstract page of the 
article in question). 
Author images 
If authors wish to retain copyright of their own images in their manuscript, this can 
be accommodated. Authors wishing to retain the copyright in an image should 
indicate this by adding into the figure caption wording such as “© [Author name]” or 
“Copyright [Author name]”. This will ensure that anyone who may subsequently 
want to reference the work or reuse the image will know who owns the copyright and 
therefore who to contact for further permission. 
Using images from Google® 
Authors may use Google Map/Google Earth images in articles (where necessary), 
subject to the guidelines published by Google on its website. Full acknowledgment 
must be given in the caption credit. Authors may include links to Google pages in 
their article as long as they do not use Google logos as links. 
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Using images and other content from the internet 
The internet is not a copyright-free zone and copyright laws apply to the internet, 
sometimes more rigorously than for other mediums. Authors must check the terms 
and conditions of the website and/or the copyright disclaimer; if these items are not 
visible, please do not assume that re-using content is acceptable. 
Manuscript preparation 
Preferred Language/Terminology: The IJDD prefers that up-to-date, 
internationally accepted terminology is used, therefore terms such as people with, 
persons with, students with, adults with or children with intellectual disabilities are 
preferred (as opposed to other terms i.e. learning disabilities, mental handicap, 
mental retardation, mental deficiency or developmental disabilities) to ensure 
continuity of style. The descriptive preference is for the use of prepositional 
constructions e.g. people with intellectual disabilities, rather than adjectival 
constructions e.g. intellectual disabilities people. 
In preparing the manuscript as a Word or rtf file, there is no need to format the article 
to a specific layout or template, but please include italic or bold type where 
necessary.  
Manuscripts must be written in English. Double spacing should be used throughout 
all portions of your manuscript and all pages should be numbered consecutively.  
Papers should be set out as follows with each section beginning on a separate sheet:  
 title page, including conflict-of-interest statement, acknowledgements and 






The abstract should consist of not more than 250 words summarising the contents of 
the article. 
Structured abstracts are obligatory when submitting original research papers and 
review articles. 




 Conclusion.  
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These subsections should outline the questions investigated, the design, essential 
findings, and main conclusions of the study. 
Keywords 
Up to eight keywords must be included with the manuscript. Keywords increase the 
chances of the published article being located online, and so they should accurately 
reflect what the article is about. 
Keywords should start with a capital letter and should be separated by semicolons: 
e.g. Cochlear Implant; Clinical Management; Haematoma.  
Each individual keyword may be up to 256 characters in length. 
File formats 
The preferred file format is Word (.doc) or rich text format (.rtf), but Word- 
compatible word processor files (e.g. .wpd) will also usually be acceptable. Please do 
not upload PDF files as we require source files so that the article can be typeset for 
publication. Failure to comply may delay publication. 
Permitted file formats for figures are TIFF (.tif), JPEG (.jpg) and EPS (.eps). 
Separate high-resolution files of each figure will be required – please see the figure 
section of the presentation guidelines for more detail. 
Language & language editing 
Submissions are vetted for quality of written language and may be rejected on these 
grounds. Maney recommends that any non-native English-speaking author who is not 
confident of his or her English language skills should ask a native English-speaker or 
professional language editing service to review their manuscript before submission. 
This is not mandatory but will help ensure that the Editors and reviewers fully 
understand the academic content of the article. 
Use of an editing service does not guarantee publication. A decision will be made 
following the usual peer-review process. 
For information about the language editing service and discounts for Maney authors, 
please visit Maney’s language editing page. 
Presentation conventions 
Spelling  
US and UK spelling are both permitted as long as the spelling is consistent 
throughout the article.  
Please ensure that ‘-ize’ spelling is used (e.g. organize, prioritize, mobilization). 
Consistency in spacing, punctuation, and spelling is essential. 
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References  
References should be presented in the Harvard style.  
References should be cited in the text as: (author, date).  
Where reference is made to more than one work by the same author, published in the 
same year, identify each citation in the text as follows: (Collins, 1998a), (Collins, 
1998b).  
Where multiple authors are listed in the reference, please cite in the text as ‘Maxwell 
et al. (1999)’. 
An alphabetical references section should follow the text, formatted as follows 
(where possible the DOI for the reference should be included at the end of the 
reference):  
Journal  article 
Lepore, F. E. 2002 ‘False and non-localizing signs in neuro-ophthalmology’, Current 
Opinion in Ophthalmology 13 (1): 371-374. 
Book 
Hare, R. D. and Schalling, D. 1978 Psychopathic Behaviour: Approaches to 
Research. New York: Wiley. 
Article in Book 
Rance, G. and Dowell, R.C. 1997 ‘Speech processor programming’, in G. M. Clark, 
R. S. C. Cowan  and R. C. Dowell (eds) Cochlear Implantation for Infants and 
Children – Advances, pp. 147-170. San Diego: Singular. 
E-Journal 
Evans, C. 2009 ‘Altered amino acid excretion in children with autism’, Nutritional 
Neuroscience 11 (3), viewed 18 August 2009, http://www.maneyonline.com/loi/nns. 
Abbreviations 
Acronyms, such as titles of organisations etc. should be written out first in full, 
followed by the initials in brackets, and thereafter the initials only should be used. 
Units of measurement 
Measurements of length, height, weight, and volume should be reported in metric 
units (metre, kilogram or litre) or their decimal multiples. 
Temperatures should be in degrees Celsius. 
Scientific measurements should be given in SI units, except for blood pressure, 
which should be expressed in mm Hg. 
Raw numbers should be given alongside percentages, and as supporting data for P 
values. 
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For P values use the upper case roman P (P<0.05). 
Proprietary names & identification of product manufacturers 
Proprietary names of drugs and instruments should be indicated by the use of capital 
letters. Any medications, materials and devices must be identified by full non-
proprietary names as well as brand name and the manufacturer’s name, city, state and 
country should be included in parentheses in the text, not in a footnote. When using a 
word which is, or is asserted to be, a proprietary term or trade mark authors must use 
the symbol ® or ™. 
For technical and scientific terms, spell the name in full at first appearance. 
Acronyms or abbreviations should be introduced in parentheses following the first 
appearance of the full term.  
Manuscript files 
For information on appropriate file formats for your manuscript, please see the 
manuscript preparation section. 
Tables 
Each table should be presented with double spacing on a separate page. Do not use 
internal horizontal or vertical lines. Care should be taken to ensure that all units are 
included. Identify statistical measures of variations, such as standard deviation and 
standard error of the mean. Give each column a short or an abbreviated heading. A 
short descriptive title should appear above each table and any footnotes, suitably 
identified, should appear below. 
Tables should be numbered consecutively using Arabic numerals in the order of their 
first citation in the text. Within the text tables should be referred to by number (e.g. 
Table 1), and preferred position and groupings in the text should be clearly indicated. 
Figures 
Figures should be numbered consecutively using Arabic numerals in the order of 
their first citation in the text. These should be submitted in separate files. Sub-figures 
should be appropriately lettered in capitals (e.g. A, B); the size of letters should be 
appropriate to that of the illustration. Each illustration must have a caption and 
source. Captions should be typed, double-spaced, on separate sheets from the main 
text. Within the text, figures should be referred to by number (e.g. Figure 1), and 
preferred position and groupings in the text should be clearly indicated.  
Figures should be either professionally drawn and photographed or submitted as 
photographic-quality digital prints. The author will be required to provide all images 
in CMYK format as TIFF or EPS files at high resolution suitable for printing.  
As a guideline, images should be submitted at the following minimum input scanning 
resolutions:  
full colour half tones slides or simple line fine line 
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images transparencies illustrations illustrations 
300 dpi 350-400 dpi 600 dpi 800 dpi 1200 dpi 
Please note that the final reproduction quality is dependent on the quality of the 
original illustration. Prior to submission, we would advise authors to print out, at 
roughly the size required for publication, all images supplied electronically so the 
hard copy image can be assessed for contrast etc.—what might be clear and legible 
on a full computer screen will not be the same printed out at journal text/column 
width or less.  
If relevant, the magnification and staining techniques of X-ray files, scans and other 
diagnostic images, as well as pictures of pathology specimens or photomicrographs, 
should be stated. To highlight the detail to be illustrated, X-ray film should be 
submitted with an overlay indicating the area of importance. 
Manipulation of images to enhance, obscure or remove individual features is not 
permitted. Adjustment of brightness, contrast or colour balance may be applied to the 
entire image, as long as the result does not mislead the viewer. Significant digital 
manipulation of images must be acknowledged in the figure caption.  
Labels/legends should be in a consistent standard font such as Times New Roman or 
Arial and imbedded in the image file. Please do not use effects such as outlining and 
shadows on lettering. Any lines should be a minimum of 0.3pt. 
To use any illustrative matter in the journal, the author must obtain written evidence 
of permission from the copyright owner to reproduce the images (in all formats, in 
perpetuity and in all geographical regions worldwide), and will be liable for any fee 
charged by the owner of the image. The caption should include the relevant 
permission of the copyright holder to reproduce the image. See the submission policy 
section for more detail about obtaining permission. 
Illustration checklist: 
 Files are provided in TIFF or EPS format. 
 Artwork is of sufficient resolution for its style. 
 All images are the size intended for publication and all unnecessary elements 
have been removed. 
 All fonts used for any text are embedded and use standard fonts (Arial/Times 
New Roman). Ensure font size is consistent. 
 Any lines are a minimum of 0.3pt. 
 Images do not contain any layers or transparent objects. 
 Files are named according to convention. 
 Artwork is provided in files separate to the main text. 
 Captions and figure titles are provided in separate file. 
 All rights/permissions have been secured. 
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Statistical methods and results 
Authors submitting manuscripts containing statistical analysis should consider the 
guidelines set out at the Equator Network. 
Supplementary material 
Supplementary material gives authors the opportunity to enhance their work by 
including material that cannot be included in an article for reasons of space, is of 
very specific interest, or is not compatible with the standard journal format (e.g. 
audio or video files, animations, software, models, or large datasets). Supplementary 
material is intended to support arguments advanced in the article; it should not refer 
to other work nor contain discussion or conclusions that go beyond the content of the 
article. The inclusion of supplementary material is at the discretion of the Editor 
whose decision is final. 
Supplementary material will be published online and linked to and from the article. It 
is considered to form an integral part of the article and will be peer reviewed and 
subject to the same ethical standards, warranties and conditions of submission. 
Authors will be required to sign a copyright transfer form and provide the same 
warranties in respect of supplementary material as for the article itself.  
To assure continuity of access and effective archiving, supplementary files will be 
published online with the journal content, unless the data appear in an open-access 
database such as GEO or CIF or a widely recognised subject-based repository. It is 
not acceptable to link to files held on personal or other websites. 
Whenever possible, include supplementary material on initial submission of the 
article since peer review at a later stage may cause delays. Supplementary material 
will be hyperlinked from the main article. In preparing an article: 
 Ensure each supplementary file is referred to at the appropriate point in the 
manuscript using the correct style for the journal: (Supplementary Material 1), 
(Supplementary Material 2), etc. 
 Provide a separate document giving the title and a brief description of each 
supplementary file, plus detailed captions for non-text files (figures, video, 
audio, software, datasets, etc.) 
Distinguish supplementary tables, figures and references using the numbering system 
S1, S2, S3 etc. 
Supplementary material must be self-contained, i.e. capable of being understood 
without reference to other material. Supplementary files are not edited and may not 
be typeset. It is the authors’ responsibility to ensure the content is correct, consistent 
with the article itself, consistent with journal style and self-contained. CrossRef 
reference linking may not be active in all file formats; the use of additional 
references in the supplementary files should therefore be kept to a minimum.  
Acceptable file formats for supplementary material include:  
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 Text files: Word, RTF, PDF, SGML, txt 
 Tables: Word, RTF, Excel, PDF 
 Figures: TIFF, JPEG, EPS, BMP, GIF 
 Presentations: PowerPoint, PDF 
 Audio/video files: MPEG, WFV 
 Data and software files running on recognised programs 
Following acceptance 
ManeyTrack 
Once an article has been accepted for publication, the corresponding author will 
receive login details for ManeyTrack, Maney Publishing's web-based production 
tracking system. Authors are able to view the live production status of articles. Key 
estimated and actual production stages and dates, such as expected proof receipt and 
publication information are displayed, and can be accessed by the author at any time. 
ManeyTrack also offers authors a secure and quick location for the payment and 
tracking of orders for offprints, issue copies (if the journal has a print offering) and to 
make an article open access via Maney's MORE OpenChoice offering. 
Digital Object Identifier 
The Digital Object Identifier (DOI) is a unique identifier assigned to a document by 
the publisher and registered with CrossRef. The assigned DOI never changes and 
therefore is the ideal way to cite and link to electronic documents, particularly 
Advance Articles because they have not yet received full bibliographic information. 
Proofs 
Proofs will be supplied by email to the corresponding author. Proofs will be supplied 
for checking and making essential typographical corrections only, not for general 
revision, alteration, or changes to illustrations. Revised proofs will not be supplied to 
authors. Authors should pay particular attention to numerical data and equations. 
Significant changes to the article will be considered only in exceptional 
circumstances at the Editor’s discretion. Authors may be asked to bear the cost of 
excessive changes, other than those caused by typesetting errors. 
Advance Articles 
A corrected, but unpaginated, version of the article will be published online within 
approximately 3 weeks of corrections being returned. The corresponding author can 
keep track of the article’s production status via ManeyTrack and will be notified 
when the article is published.  
Corrections to published articles 
Changes will be made following publication only in exceptional circumstances to 
correct serious errors. Authors should contact the journal office in the first instance. 
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Full details of the rights of authors to distribute their work or deposit it in an 
institutional or subject repository appear in the Assignment of Copyright form 
distributed to authors with their proofs or are available in the author resources area. 
Offprints and issue copies 
Corresponding authors can order hard-copy offprints when they receive the proof and 
may order issue copies (if the journal has a print offering) once they receive their 
article’s eprint via ManeyTrack. 
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For information on open access publication, please see the open access section of the 
submission policy. 
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proofs are distributed. 
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Appendix 6. Participant information sheet for intellectual disability group 
 
Emotion recognition and people with a learning disability  
 
Participant Information Sheet 
          
You are invited to take part in a research study. 
 
 
Please read this information sheet to help you to decide if you would like to 
take part. You can ask your support worker or a member of staff to help 
you.   
  
My name is Jen Scotland. I am training to be a Clinical Psychologist. 
 
As part of my training, I am doing a research study. 
 
I want to find out how well different groups of people can recognise 
different emotions.  
 
 
Why have I been asked to take part? 
You have been asked to take part because you get help from a Community 
Learning Disability Team. 
 
 
Do I have to take part? 
No. You can decide if you want to take part.  
You do not have to take part if you do not want to. 
 
 
What will happen if I want to take part? 
If you want to take part, I will contact you and arrange to meet with you. 
We can meet somewhere that suits you. It might be your home, a day 
centre, GP practice or a clinic.  
You can bring your support worker, or someone you trust. 
When we meet, I will answer any questions you have and you will be 
asked to sign a form to say you agree to take part. 
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I will show you some different pictures on a computer screen. You will 
be asked some questions about the pictures. 
I will meet with you for about 30 minutes. 
I will write to your GP and/or to the Learning Disability Team to let them 
know you took part in my research study.  
 
What are the benefits of taking part? 
There are no benefits to you if you take part. 
Information from the research might help us to work better with people 
with learning disabilities in the future. 
What if I change my mind about taking part? 
You can change your mind or stop the tasks at any time.  
 
 
What will happen to the answers I give? 
Your answers to the questions will be stored on a computer. This 
information will be anonymised. This means that it will not have your 
name or any other personal information on it, so no-one else will know 
that the answers are yours.  
I will write about the study. I will not mention your name or anything else 
about you or anyone else who takes part in the study. 
If you have any questions you can phone me  
0131 537 6270 
If you would like to speak to someone who is not part of this study, you 
can contact Dr Ethel Quayle on 0131 651 3972. 
If you would like to make a complaint about the study please contact NHS 
Lothian: 
NHS Lothian Complaints Team 
2nd Floor 
Waverley Gate 
2-4 Waterloo Place 
Edinburgh 
EH1 3EG 
Thank you for reading this. 
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Appendix 7. Consent form for intellectual disability group 
Emotion recognition and people with a learning disability  






Please read each statement carefully and write your initials in the box if you 
agree with it. 
 
 
I have read and understood the information sheet and have had  
the chance to ask questions. 
 
 
I understand that I do not have to take part and I can change my  
mind at any time without giving a reason.  
 
 
I am happy for you to write to my GP and/or the Community  
Learning Disability Team to let them know that I have taken part.  
 
 
I agree that my data can be used in other research studies that            
have been ethically approved. This means that people have  
checked the research is safe. 
 
I understand that responsible people might look at my medical           
notes and data from the study. I am happy for these people  
to have access to my data and records.  
 





____________________  ____________________  ______ 
Name of participant   Signature    Date 
 
____________________  ____________________  ______ 
Name of person taking consent Signature    Date 
 
____________________  ____________________  ______ 




Appendix 8. Participant Information Sheet for child control group 
 
 
Emotion recognition and people with a learning disability  
 
Participant Information Sheet 
          
You are being asked to take part in a research study. 
Please read this information sheet to help you to decide if you would like 
to take part.  
 
My name is Jen Scotland. I am training to be a Clinical Psychologist. 
 
As part of my training, I am doing a research study. 
 
I want to find out how well different groups of people can recognise 
different emotions.  
 
  
Why have I been asked to take part? 
You have been asked to take part because you are aged between 5 and 
17 and attend a school that is taking part in the study. 
 
 
Do I have to take part? 
No. You can decide if you want to take part.  
You do not have to take part if you do not want to. 
Your parent has also been given some information about the study. You 
can discuss the study with them. If you decide not to take part, you or your 
parent/carer can let your teacher know.  
 
 
What will happen if I want to take part? 
You will be shown some different pictures on a screen. You will be asked 
some questions about the pictures. 
The researcher will either visit you at school to complete the tasks 
individually OR your class teacher will show the pictures to your class all at 
once. 
It will take about 20 minutes to complete the tasks. 
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What are the benefits of taking part? 
There are no benefits to you if you take part. 
Information from the research might help us to work better with people with 
learning disabilities in the future. 
 
 
What if I change my mind about taking part? 
You can change your mind or stop the tasks at any time.  
 
 
What will happen to the answers I give? 
Your answers to the questions will be stored on a computer. This 
information will be anonymised. This means that it will not have your name 
on it, so no-one else will know that the answers are yours.  
 
I will write about the study. I will not mention your name or anything else 
about you or anyone else who takes part in the study. 
 
If you, or your parents have any questions, you can phone me on 0131 
537 6349 or email me at J.Scotland@sms.ed.ac.uk. 
 
 
If you would like to speak to someone who is not part of this study, you 
can contact Dr Ethel Quayle on 0131 651 3972. 
 
If you would like to make a complaint about the study please contact 
NHS Lothian: 
NHS Lothian Complaints Team 
2nd Floor 
Waverley Gate 
2-4 Waterloo Place 
Edinburgh 
EH1 3EG 
0131 465 5708 
 




Appendix 9. Consent form for child control group 
 
Emotion recognition and people with a learning disability  
 
A research study 
 
Consent Form – Control Group 
 
Please read each statement carefully and write your initials in the box if you 
agree with it. 
 
I have read and understood the information sheet and have had  
the chance to ask questions. 
 
I understand that I do not have to take part and I can change my  
mind at any time without giving a reason.  
 
I agree that my data can be used in other research studies that            
have been ethically approved. This means that people have  
checked the research is safe. 
 
I understand that responsible people might look at data from  
the study. I am happy for these people to have access to my data.  
I agree to take part in the study. 
 
____________________  ____________________  ________ 
Name of participant   Signature    Date 
 
____________________  ____________________  ________ 
Name of person taking consent Signature    Date 
 
____________________  ____________________  ________ 
Researcher    Signature    Date 
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Appendix 10. NHS Research Ethics Committee Ethical Approval  
  
South East Scotland Research Ethics Committee 02   
Waverley Gate  
2 - 4 Waterloo Place Edinburgh  
EH1 3EG  
  
13 September 2012  
 
Ms Jennifer Scotland  
Trainee Clinical Psychologist  
NHS Lothian  
Psychology Dept. Mackinnon House  
Royal Edinburgh Hospital  
Edinburgh  




Dear Ms Scotland  
  
Full title of study:  Emotion recognition in people with 
intellectual disabilities: is there evidence for 
the emotion specificity hypothesis?  
 
REC reference number:  12/SS/0128  
  
 
Thank you for your email of 13 September. I can confirm the REC has received 
the documents listed below as evidence of compliance with the approval 
conditions detailed in our letter dated 14 August 2012. Please note these 
documents are for information only and have not been reviewed by the 
committee.  
 
Documents received  
The documents received were as follows:  
   
Document     Version     Date     
Protocol   1.3   13 September 2012  
 
You should ensure that the sponsor has a copy of the final documentation for 
the study.  It is the sponsor's responsibility to ensure that the documentation is 
made available to R&D offices at all participating sites.  
 












Ms Joyce Clearie Committee Co-ordinator  
  
E-mail: joyce.clearie@nhslothian.scot.nhs.uk  
  
Copy to:  Ms Marianne Laird,   









Appendix 12. Overall scoring sheet for emotion and control tasks. 
 
 
Identifier…………………..…………Date of Birth…………Gender………………….. 
 
Completed by…………………………Date of Assessment…………………………… 
 
Child/Child with a learning disability/Adult /Adult with a Learning Disability 
 
School Identifier (if applicable)………………………………………………………….. 
 
Communication used during interview 
 
Verbal   Pointing  Looking 











Order of presentation of tasks 
 
Conditions Control Task Emotion 
Task 
Global-Local Task DRM Task 
Order     
 
Order of presentation of emotion and control tasks 
 
 
Conditions Control Task Emotion Task 
 Line 
drawing 





Paired  All presented 
together  
Order       
 
 











Line Drawings     
Photos without 
context 
    
Photos with context     


























Line Drawings     
Photos without 
context 
    
Photos with context     
Total Score     
 
 
Score Summary: Global-Local Task 
 
 Global Local Unrelated 




Appendix 13. Table showing means, standard deviations and range for the scores on 
the emotion and control tasks for each of the three participant groups. 


















Naming 11.9  
(3.5) 
5 – 17  23.6 
(3.1) 
17 – 27  
Recognition from a 
choice of 9 pictures 
14.1 
(5.5) 
3 – 25 22.7 
(4.5) 
12 - 27 
Recognition from a 
choice of 2 pictures 
23.8 
(3.5) 
15 – 27  25.4 
(2.1) 





Line Drawings 15.5 
(3.6) 
7 – 21  25.0 
(2.5) 
16 – 27  
Picture with ‘no context’ 17.0 
(4.4) 
8 – 25  23.1 
(4.0) 
13 – 27  
Picture ‘with context’ 17.4 
(4.6) 
6 – 24  23.7 
(3.5) 
15 – 27  
 Overall Score 49.8 
(11.5) 
23 – 69  71.7  
(9.3) 













16 – 22  26.8  
(0.5) 
25 – 27  
Recognition from a 
choice of 9 pictures 
21.4 
(2.4) 
17 – 25  26.9 
(0.5) 
25 – 27  
Recognition from a 
choice of 2 pictures 
26.4 
(0.7) 
25 – 27  27.0 
(0.0) 





Line Drawings 20.8 
(1.9) 
16 – 24  27.0 
(0.2) 
26 – 27  
Picture with ‘no context’ 22.7 
(2.1) 
17 – 25  26.8 
(0.5) 
25 – 27  
Picture ‘with context’ 23.2 
(1.7) 
20 – 26  26.9 
(0.3) 
26 – 27  
 Overall Score 66.7 
(3.9) 
58 – 73  80.7 
(0.8) 












14 – 25  26.3 
(1.0) 
24 – 27  
Recognition from a 
choice of 9 pictures 
25.5 
(2.1) 
21 – 27  26.8 
(0.6) 
25 – 27  
Recognition from a 
choice of 2 pictures 
26.9 
(0.3) 
26 – 27  27.0 
(0.2) 





Line Drawings 23.9 
(1.4) 
21 – 26  27.0 
(0.2) 
26 – 27  
Picture with ‘no context’ 24.4 
(2.1) 
19 – 27  26.6 
(0.7) 
25 – 27  
Picture ‘with context’ 23.8 
(3.0) 
18 – 27  26.5 
(0.8) 
24 – 27  
 Overall Score 72.1  
(4.4) 
62 – 79  80.0 
(1.4) 
76 – 81  
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Appendix 14. Author guidelines for submission to the journal Learning Disability 
Practice 
 
LEARNING DISABILITY PRACTICE                 
Author Guidelines 
Contributing to the journal 
Writing for publication is not as difficult as it may seem as long as contributors 
follow some simple ground rules. 
 
Introduction 
Learning Disability Practice aims to inform and to encourage critical reflection 
among nurses and other professionals by publishing articles with clear implications 
for practice. We welcome contributions to all sections of the journal, including 
opinion, resources, features, continuing professional development and careers. 
Articles should be informative, have something new to say, offer a fresh approach to 
an old subject, challenge current thought or practice or predict future trends. We also 
welcome letters to the editor. One of the best ways to understand how to write 
articles is to read a selection of those already published in the journal. They can be 
literature reviews, original research, descriptions of practice or case studies. Learning 
Disability Practice also seeks to encourage new authors – do not think writing for 
publication is too difficult or that no one will want to read what you have to say. You 
may have several reasons for wanting to publish. You may want to share knowledge 
and advance your field of practice, to disseminate important findings or opinions, or 
even to contribute to topical policy debates. In all cases, it is advisable to contact the 
editor to discuss your ideas. For more advice, email the editor, Colin Parish, at 
colin.parish@rcnpublishing.co.uk or telephone +44 (0)20 8872 3153. 
 
Submitting your work  
Material for publication should be submitted exclusively to Learning Disability 
Practice, which holds the copyright to articles published. Opinion articles of up to 
700 words are sought; features should be between 2,000 and 3,500 words long, 
including the references. A summary or abstract of 75-150 words should be supplied 
with features and continuing professional development articles.  Please ensure that 
any illustrative material is carefully numbered or labelled and captioned. 
Photographs will be returned on request. It is the author’s responsibility to obtain 
permission for the use of any illustrative material or photographs submitted. 
Manuscripts should be formatted in Microsoft Word or as a text file. Articles should 
be double-spaced and formatting kept to a minimum. Authors should include their 
full names, qualifications, job titles, contact telephone numbers, fax number, email 
address and postal address. 
 
Contributions should be submitted via the online submission system at 
www.edmgr.com/rcnp-ldp, a tutorial for which is available through its ‘Instructions 
for authors’ link. An email confirming submission should be sent to helen.hyland@ 
rcnpublishing.co.uk at the same time. During the registration and submission 
process, authors will be asked for contact details and the following information on all 
of the article’s other authors: full name, job title, institution, email address and 
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country. Each author will receive an email acknowledging receipt of submission and 
will thereafter be able to track its progress online. 
 
Writing style  
Readers of Learning Disability Practice work in all settings and are at different stages 
of their career. To make article interesting and readable, authors should avoid the use 
of jargon and abbreviations. Abbreviations should be written in full the first time 
they are used and in parentheses thereafter. It helps to get someone else to read a 
draft, to point out anything that is not clearly expressed.  
 
Referencing  
It is important that all articles include references where appropriate. Correct 
referencing is the responsibility of the author. We use the Harvard referencing 
system; authors should contact the editor for further information.  
 
Diversity and preferred terms  
As readers live and work across the UK (and overseas) be explicit about whether you 
are referring to, for example, policy or legislation, in one country. Where relevant, 
authors should try to cover material from all four UK countries. The same applies to 
settings: if authors are writing from an acute perspective, they should consider 
whether the topic can be generalised.  
 
What happens next?  
Most are subject to review by subject experts, and reviewer comments are usually 
summarised and sent to the lead author. Reviewers often recommend acceptance 
subject to amendments. As part of the submission process, all authors will be asked 
to validate their involvement and acceptance of the publisher’s agreement. Articles 
are checked using antiplagiarism software and those containing substantial passages 
of text similar to previously published work are rejected. Once accepted, articles are 
edited and prepared for publication. Lead authors of peer reviewed, clinical articles 
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complaints that members have not followed the COPE Code of Conduct for Journal 
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